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Vertical Market Software
from Padmede

The Restaurant Package
Specially developed for
Restaurants who want to
easily produce a Customer's
Bill; maintain financial control
of cash, credit card and ‘On
Account’ sales, as well as
maintaining Stock Records
and Management Information.

The Travel Agents’
Package

Specially developed for Travel
Agents, PATAP provides
control over Airline Ticket
Reservations and
automatically produces Airline
Sales Reports. Analyses sales
by cash, credit card and ‘On
Account’, while automatically
updating the Purchase Ledger
Account for the Airline
concerned.

The Garage/Workshop
Package

Specially developed for the
Garage/Workshop
environment, PAGAP records
Time and Materials used for
the repair and maintenance of
vehicles. Provides
management with information
on Work in Progress and
chargeable work by individual
employees yet to be invoiced.

The Retailers Stock
Control Package

Specially developed for the
Retailer who wants to know at
a glance the Current Value of
Stock over All Products or by
ranges of Individual Product
Groups. Provides
management with information
on Gross Profit, Turnover,
Slow Moving Items and
Outstanding Orders.

Padmede's Vertical Market
Software is available on
microcomputers supporting
*CP/M 2.2, CP/M 3.0,
*MS-DOS and PC-DOS.
Comprehensive financial
control is maintained via the
Padmede Business Control
System - a suite of financial
management programs.

*CP/M is the T of Digitai R h Carp.
*MS-DOS is the registered Trademark of Microsaft Corp
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...proven, reliable and easy to use
Padmede

COMPUTER SERVICES

351 Fleet Road, Fleet, Hampshire.
Telephone: Fleet (02514) 21892.
Telex: 858893 Fletel G.
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For those who thought
choosing a user friendly,
high capacity, software
compatible, multi-user,
business computer was a
black and white decision:

The RAIR

Business
Computer...

‘—m""'-- E g p—

incolour. = = =

I The RAIR Business Computer incorporates both 16-bit and 8-bit microprocessors, up to 1024K bytes of user memory,
20M bytes of disk storage, and supports up to four workstations running CP/M*, MP/M* or MS-DOS* compatible software.
I *CP/M and MP/M are trademarks ot Digitat Research, MS-DOS is a trademark of Microsoft.

For details of your nearest Authorised RAIR Business Computer Dealer contact Phil Harris, Rair Ltd.,
6 - 9 Upper St. Martin’s Lane, London WC2H 9EQ or telephone 01-836 6921
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— FEditorial="—=

IN THE MIDDLE of June we were predicting that a
number of microcomputer companies would
soon find themselves in difficulties. No names
were named partly because of the danger of self-
fulfilling prophecy. Saying ‘‘Bloggs is about to
go bankrupt” is not likely to help Bloggs stay
solvent. However, the problems of the industry
are now becoming more widely appreciated, and
it behoves us to keep readers up to date with
developments which could affect them.

In the United States, Texas Instruments,
Atari and Mattel have declared losses totalling
around $500 million, while Osborne has been
forced to close one of its factories and lay off
staff. In the U.K., Grundy Business Systems and
Information Technology and Computer
Services seem to be the only companies to have
suspended production, though both the
Newbrain and Zita machines may still survive.

Three companies — Torch, Dragon Data and
Camputers — have managed to raise further
finance. With Torch this meant two of the
original founders of the company being forced
to leave. Camputers raised money privately.
According to a report in The Times on
September 3, it was ‘“The City”” which put
together a £2.5 million package ‘‘to try to save
Dragon Data’’ while Mettoy’s shares fell from
17p to 2p before rallying to 8p.

By American standards the sums involved are
trivial. It is as well to remember that Atari’s
world-wide advertising budget is larger than
Acorn’s turnover, while for Texas £2.5 million is
almost petty cash. These multi-billion dollar
corporations have the resources to get
themselves out of trouble.

As is now obvious, there is a diminishing
amount of profit potential in the sub-£200
home-micro bracket. Similarly competition in
the small business market is getting tough
because many potential buyers will not risk
£2,500to £5,000 on an experimental system. The
key market now is for a £1,000 system — $1,000
in the U.S. — including discs and printer.

Both Atari and Commodore will be able to

deliver. Both will shortly be offering CP/M add-

Staying alive

ons too. Acorn’s failure to deliver the Z-80
second processor, which is virtually a second
computer, and Camputers’ failure to deliver
CP/M could therefore be damaging. If they are
not on sale now they could well be too late.

The reason is that not only are Dragon,
Sinclair, Acorn and Camputers aiming towards
this £1,000 system market, so are Apple and
IBM. Apple is currently testing the Macintosh
home micro, and IBM is preparing the so-called
Peanut. Other major manufacturers must also
be eyeing this sector, especially the Japanese,
who have yet to deliver the right products.

Let us therefore spell it out. There is a huge
potential market for a micro which offers both
colour and sound, with lots of games and
educational programs, which also runs VisiCalc
— or a comparable program — and other
genuinely useful home/small business appli-
cations capabilities, but which costs around
£1,000 for the system.

The stance of this magazine sometimes
confuses people who cannot understand why we
mix our coverage of business systems with both
education and games and why we cater for both
BBC and IBM PC users. It does not confuse the
world’s largest computer corporation, IBM,
which gave its equally serious PC sound and
colour-graphics capabilities and is careful to
include games and educational programs in its
official software line-up.

Like IBM, Practical Computing knows where
the market is, and where it is going. While there

_may at this moment be a noticeable shortage of

home/business systems with the right capa-
bilities at the right price, this will change. IBM,
Apple and — from a software point of view —
Digital Research are aiming at it from the top of
the market. Commodore, Atari and Texas
Instruments are aiming at it from the bottom.
Sinclair, Acorn, Dragon and Camputers are
teetering on the edge with forthcoming new or
expanded machines. But unless they launch
these products quickly, they will lose the chance
of getting them established. When the big boys
muscle in there is going to be a blood-bath. [
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The home computer user probably falis into two
categories. There is the person who wants to build a
computer from scratch and who will get considerable
pleasure from construction. On the other hand, someone
who wants a computer for some application or

It could be said that to understand a computer you
have to build one. Well, it's not true but it can be fun all
the same.

Probably the cheapest kit on the U.K. market is from

computer. It is called the MK 14 and it is a complete
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amusement will have the rewards from using the system.

Science of Cambridge. For £39.95 you can build your own
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microcomputer with keyboard, display and memory. Put
together the 31-piece kit and you have a device which
you can program to be an alarm clock, a calculator or
even to play games like Moon Landing or Mastermind.

Slightly more up-market are the Nascom 1, the Sym 1
and the Kim 1: you will pay more for them but they will
do more. The Nascom 1 costs £197.50 and can be built
into a powerful computer. It is one of the few British-
manufactured systems around and is being built and
used by hobbyists and industrialists alike.

Practical Computing Volume 1, Issue 4.
$9799999309990094888419854)
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WATFORD ELECTRONICS

33 (PC) Cardiff Road, Watford, Herts, England

ALL DEVICES FULLY GUARANTEED. Send Cheque, P.O.s, Cash, Bank Draft with

Tel Watford (0923) 40588. Telex: 8956095

Computer
IC's

95
315

2114L-200n
2147-3
2532 450n

2732-450n
27128-250
27128-400
2764.250n

532.3
4B|6A |00nS

101
5‘ 16-150
6116L 120nS
6117100n
6167-6
6502A
6502 CPU
6520
6522 VIA
6530RRIOT
6532 RIOT
6545 CRTC
6551 ACIA

8364AP
9602
AM26LS31C
AM26LS3IZA
AY310156
AY31270
AY38910
Ay398812
AYS51013
AY 51350
AY52376
AY 53600
coM8017
COMB116
DM8131

CRYSTALS
100
392

4433614
50MH,
6 OMH,
6 14aMH,
6 5536M
70MH,
7 1HMH,
7 68MH,
HOMH,
IMH,
5\
OMH,
My
7Mbby
17 1M,
)
14 AKIR

DPB304BN
DS3691N
DS8BLS 120N
DS8B20
Ds$8830
DS8831
DS8832
E9336
€9366
£9366
FD1771
FD1791
FD1793
FD1795
FD1797
IM6402
INSBOGON
INSB154N
MCi488
MC1489
MC14411
MC14412
MC3446
MC3447P
MC34B6
MC3487
MC6846
MK38B86-2
MM52 80D
MM5303
MM5307
MME3BT7A
MM58174
RO32513L
RO32513L
RO32513u
SFFI6364E
SP0256
TMS27163
TMS4164 15
TMS4500
TMS4532
TMS5100
TMS4416
TMS9927
TMS9929
TMS9995
ULN2003
UPD7002
ZBOCPU2.5

250

ZNA27EB
2ZN428E
2N429EB
2ZN459
ZN1034E
2ZN1040E
ZNA234E

74S Series

74500
74502
74503
74508
74810
74511
74520
74522
748527

Spead
block
type

10 way
16 way
20 way
26 way
34 way
40 way
50 way
200

745258
745260
745262
745287
745288
745289
745299
745301
745365
748373
745374
748470
745471
745472
745474
745475
74857
745573

78107
78110
75150/54
75182/3
75118/9
75154/9
75324
75450

- 75451/2

75454
7549172
748112

1DC CONNECTORS

PCB Piug
with latch
Strt Angle
Pins

Pins

90p 99p
130p 150p

145p 16
175p 20!
205p 23
220p 25
235p 27

950

VAT

Orders. ACCESS/MASTER CHARGE Accepted. GOVERNMENT & EDUCATIONAL
ESTABLISHMENTS OFFICIAL ORDERS WELCOME. P&P Add 60p to all Cash Orders.
OVERSEAS Orders postage at cost. Prices subject to change.

ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15° TO THE TOTAL
COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO

SATURDAV AMPLE FREE CAR PARKING SPACE AVAILABLE.
Y

TEAC DISC DRIVES

PHONE WATFORD ’0923' 40588

Just ‘phone your order
through, we do the

N

with oess | rest.

@ 12 Months Warranty on DRIVES

® TEAC CS-50A Single Cased 40 track
S/sided 100K

®CS-60A Twin Cased 40
S/sided 200K

@ CS-50E Single Cased 80
S/sided 200K £250

® CD50E Twin Cased with PSU, 80 track,

6}" S/S 400K £475

® CS50F — Single Cased with PSU, 80

track, 51 “ D/S 400K £330

© CD50F Twin Cased with PSU, 80 track

5} D/S BOOK £599

SEIKOSHA
GP-700

The Colour Printer that has broken ait
price barriers.

A 7 colour graphic printer at the price
of a standard Dot matrix printer. its
unique 4 hammer method enables
text and high res graphics to be drawn
in 7 basic colours or 30 shades. 7 x 8'
matrix. Upto 106 char. per line at 50
CPS. Variable line spacingto 1/120" .
Tractor or Friction feed. Centronix
interface standard.

Special introductory Offer:
Only: £78

® MITSUBISHI SLIM LINE: Uncased.
Double sided, Double Density, ONE
MEGA-BYTES. Track Density 96TPI,
Track to Track access time 3mSec  £220
® SINGLE MITSUBISHI Stim Line, Cased
with own PSU. 1 Megabyte £299

®TWIN MITSUBISHI Slim Line, Cased
with own PSU. 2 Megabytes £575

;[)21ive Cable for BBC: Single £8; Double

® 10 Verbatim Diskettes 5} DSSSD (5
yrs warr)

©® VERBATIM or 3M DISKETTES

2 yrs warranty

10x5}" SSSD £20; DSDD £30 10x 8~
SSDD £28.

N.B. Carriage is extra.

NEC PC8023-C

8i-directional, 80 column, 100CPS, Logic
seeking, Hi-Res, block graphic Forward
and Reverse line feed. proportional

BBC MICRO
& UPGRADE KITS

Upgrade your BBC Micro with our Upgrade &
Kits and save yourself £sss...

® Model A £299(incl. VAT)
® Mode!B £399 lincl. VAT)

@® 16K Memory (8 x4816AP-100nS) BBC!

@ Pnnter User I/Q Port 88C2

® Disc Interface Kit B8C3

® Analogue 110 Kit BBC4

® Senal /0 Kit BBCS

@ Expansion Bus Kit BBC6

@® Model A to Model B Upgrade
Kit

@ Joysticks for BBC |per pair) £12

® Complete range of Connectors &
Cables available. Send SAE for tst.

We specialise in BBC Peripherals,
Software and Accessories. Just
phone us for your requirements.

Now available BeebPlot; BeebMon;
BeebProgrammer; Beeb 62 File DOS; |
Beeb 13 ROM Socket; BeebPlotter,
etc.

Send S AE for our comprehensive BBC
MICRO leaflet.

Ways
Female
Card Edge
Connectors

Femaie
Header
Socket

120p

[
195p
240p
320p
340p

6p
Op
6p
Op

1

RIBBON CASBLE
Grey

EPSON

PRINTERS

EPSON RX80 100 CPS, 9 x 9
matrix, dot addressable
graphics, Condensed &
Double width printing,
Normal, Italics & Elite Char.
Tractor Feed, Bi-directional,
logic seeking, Centronics
Interface standard. Only:
£275 (£7 carr)

FX80 10’ Tractor/Fiction
Feed, 160 CPS,
bidirectional, logic seeking,
9 x 9 matrix, hi-res bit
image, normal & Italic & Elite
Char. Super & subscript,
Proportional spacing. £375
(£7 carr)

MX 100FT/3 136 columns,
15'" carriage, plus all the
facilities of MX80FT/3.

Only: £425 (carr. £7)

spacing, true descenders, 2K buffer. at a
giveaway price:
Only: £320 (carr. £7)

SEIKOSHA GP100A

Unihammer Printer,

gives normal and double

width characters as well as cot
resolution graphics 10 Tractor feed.
Parallel interface standard.£175 (£7 car.
SEIKOSHA GP250X Only: £235 (£7 carr.}

BROTHER 8300 DAISEY
WHEEL
PRINTER/TYPEWRITER

Provides very high quality type in any six
interchangeable style typefaces. It is
therefore ideal for business use. Portable.
Can also be used as a stand alone
typewriter. Centronics interface standard.
Friction feed; 11 CPS; 12" max witdth; 5
ditferent colour ribbons. Hard Cover with
carrying handie. Only: £399

VIDEO MONITORS
® ZENITH 12" Hi-Res,
Monitor,
switch. Attractively finished

Colour

Price per Foot

® KAGA RGB 12" Standard
Colour

Op
00p ® KAGA RGB 12° Medium

Op 395n

180
290
200
200
300
390
250
395
175

24"

8. 86723
12°
24

36"
1 end

JUMPER LEADS Ribbon Cable
Assembly DIL Plug {Headers)

Single Ended Lead 24~
Length 14pin
145p
Double Ended Leads
q 85p
198p
210p
230p

16pin
165p

205p
215p
235p
250p

IDC temnale receptacie jurmper leads

20way 26way 34way 4dway
160p

2 end 290p

200p
370p

14 pin
16 pin
24 pin
40 pin

LIL SOCKETS
Long
ngun

DIL PLUGS (Headers)
Solder
40p
49p
88p
250p

Colour

(DC) | ®KAGA

Green
40/80 column select

® MICROVITEC 1431. 14" Colour
Monitor. RGB Input. Cable included
£225
Res.
£1938

ACCESSORIES

TEX EPROM ERASER. Erases up to 32
1Cs1n 15-30 mun. £33
TEX EPROM ERASER with incor
porated Safety Switch £38
Electronic Timer Solid state. Con’
nects directly to above Erasers.
Protects your expensive Chips from
overcooking. Our umer pays for itself
in no time. £15
Tex Eprom Eraser including the Elec
tronic timer. £44
Spare UV lamp bulbs £9
Power supply regulated, overload pro-
tection variable: 5V 10 15V @ HA £38
Multirail psu kit including Case. Oui-
put: +BV BA; ~12V, .25V, -5y,
12V 1A Oniy £39 (p&p 95p)
Attractive Beige Brown ABS CASE for
Superboard UK101 or Home Brew £26
C12 Cassettes in Library Cases 40p
8" Fan fold paper {1000 sheets) £7
9" Fan fold paper (1000 sheets) £7
Teleprinter Roll 250p
UHF Modulator 6MH2 350p
UHF Modulator 8MH2 450p
Stack Pack the unigque stackable twin
drawer racking system for Computer
Cassettes. 5 Drawers (10 sections)
including 10xC12 Computer Cassettes
and Labels £6.00

EDGE CONNECTORS

156
TWO ROWS
2% 18way
2x22way
2x23way
2x 25way
2 x 28way
2 x 30way
2 x 36way
2x40way
2x43way

£75

Res.
240
£5

94dp
105p
170p
265

85p Female

240p 325p
465p
490p
540p
595p

AMPHEN
24way IEEE
36way Cem
Paraliel

8pin
14pin
16pin
18pin
20pin

300p
315p
3a5p
375p

Strt Angle
OL PLUGS Py Ping

475p

Pus

DIN41617
ronics 170p

22pin
24pin
28pin
40pin

24way
28way

260p 300p Zovey

480p 525p

ZIF DIL SOCKETS

275p 220p

2w 295p 340p 240p
41612 ABC

3-32way 360p 385p 260p

EURO (DIN) CONNECTORS

MALE
Strt Angle

D CONNECTORS: Miniature

Male

15way 25way

110p 160p 25
250p
195p

Sway

BOp
160p
120p

Female
110p 160p
Angle 165p 215p
Pins 150p 180p 240p
Covers 85p 80p 80p

. 10C 25way ‘D’ plug 385p Skt 450p

® Circle No. 103

Solder
Angle
Pins.

Finy

175p
285p
300p
395p

Solder 210p

290p
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Feedback=—"=

Pirates and patents

HAVING READ Anne Staines’ article entitled ‘‘Your Software
and the Law’’ in the August issue, I should like to make some
comments in relation to the protection of ideas and concepts
incorporated within software products.

Section 1 of the Patents Act 1977 declares that a program
for a computer is not an invention for the purposes of the Act.
However, Section 1 includes a qualification defining that the
provision relates only to a program for a computer as such.
Patents are granted for inventions which comprise ‘‘a
computer system including means for performing a particular
set of functions’’ or ‘‘a game comprising a display device, a
computer and a man-machine interface, the computer
including means for controlling the display in accordance
with a stored sequence of operations and the operation of the
man-machine interface in which the stored sequence of
operations ....”" for example, as long as the invention meets
the requirements of patentability. The requirements in
question are novelty, inventiveness and capability of
industrial application.

The patents which are being granted on such inventions are
only directly infringed by the person who operates the
computer system. However, the Patents Act 1977 includes a
further act of infringement, called contributory infringement,
which defines that ‘‘a person also infringes a patent for an
invention if he supplies in the U.K. a person with any of the

means relating to an essential element of the invention for
putting the invention into effect’’.

It is easy to see that the supply of ROM-, disc- or cassette-
based software which turns a micro into a computer system or
a game, and which infringes a valid patent, could be
interpreted as ‘‘means relating to an essential element of the
invention.”” The patent system, therefore, will not provide
blanket protection for all your software but it should be
seriously considered as a methed of protecting valuable
software packages which, when incorporated in a computer
system, produce a product which meets the requirements of
the Patents Act 1977. Patents are expensive items of property

"to obtain and are national rather than international, but good
comprehensive insurance is always more expensive than third-
party insurance.

I should like to know how worried your readers are that
there is not a cheap and automatic system of legal protection
for ideas and concepts. This information would be of sub-
stantial interest to the British Computer Society which,
through its Copyright Committee, can make submissions to
the advisory group of governmental experts on this very
subject.

R J Hart,
Chairman, BCS Copyright Committee,
Liverpool.

Market forces

1 WAS most interested to read
H J Challen’s letter in the Sept-
ember Feedback column.
“‘Playing Fair by Acorn’’. Mr
Challen is clearly not con-
cerned, or is unaware that
products for the BBC Micro
from Acorn, and indeed other
manufacturers, are grossly
overpriced.

It seems that makers will
charge what the market will
bear, and BBC Micro owners
are prepared to pay 25 percent
to 50 percent over the odds for
peripherals and software in the
mistaken belief that the link
with the BBC name, like IBM,
means that they are getting
better quality.

-For my own part, I have
recently added a 100K disc unit
to my BBC Micro for just £240:
£160 for the drive, the rest for
the disc-interface chips. I have
also designed and built an
2764/27128 EPROM blower
for the BBC. Total cost was
about £15, compared to
£100-plus for a commercial
unit.

Perhaps with increased
computer literacy people will
not only be able to write struc-
tured programs but will also be
able to judge the real value of
products, and treat accordingly
those that fall short.

Calum Steen,
Helensburgh,
Dunbartonshire.

Elusive
interface

I WAS INTERESTED to note the
little piece on page 15 of your
September issue regarding
Olivetti interfaces. The
following quote especially
surprised me: ‘‘Newer Olivetti
typewriters come complete with
computer interfaces’’.

My wife bought a ‘‘newer”’
Olivetti Praxix 45 this April.
We were given to understand at
the time that an interface was
available indeed Olivetti
adverts since that time have
specificaly mentioned the 45 as
being good as computer
printer/keyboards. Since May |
have been trying to obtain these
interfaces with little success.

Our Feedback columns offer readers the opportunity
of bringing their computing experience and problems
to the attention of others, as well as to seek our
advice or to make suggestions, which we are always
happy to receive. Make sure you use Feedback — it is
your chance to keep in touch.
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Every time local dealers
approach Olivetti they are met
with complete ignorance on the
subject.

I wrote to Olivetti in June
complaining about the matter.
I eventually had a reply from
G A Conway, Divisional Mar-
keting Manager, to the effect
that a serial interface was
scheduled for availability in
July/August. I therefore went
back to a local dealer telling
them the glad tidings. They
rang Olivetti — several times
because people always seemed
to be at lunch — and were still
faced with complete ignorance
regarding the interface.

I wrote again to Mr Conway
five weeks ago asking for help
— 1 still await his reply. Could
it be that Olivetti have got
“Sinclair Syndrome”’, or did
they pass it on to the computer
industry in the first place? I
have now spoken to several
Olivetti dealers and all seem to
find that company poor with
regard to service.

Brian Lockey,
Bramhall,
Cheshire.

Vitesse
software

1 HOPE that you will allow me to
reply to the review of the
Logica VTS Vitesse which

appeared in your publication in
October.

The Vitesse which was tested
thoroughly by your writer was
an early model, and was
supplied to you for review
with the first release of the
software. While you were
conducting your tests we were
undertaking a similar exercise
ourselves. As a result of our
experience we have imple-
mented a number of enhance-
ments which have been
supplied to all Vitesse users.

Issue 2 of the CP/M-86
Operating System is up to 40
percent faster in operation than
Issue 1. It provides for user
programming of the 12
function keys F1 to F12, and in
fact all keys are user-
redefinable under CP/M-86.
The Issue 2 CP/M-86 system
and utilities come supplied all
on a single diskette, and the
back-up program now permits
copying of all tracks, so system
disks may be copied. Screen
switching is now transparent.

Tod is suplied by Digital
Research, which is addressing
the problem described by Chris
Bidmead. CPM.H86 is
supplied for dealers’ use in
‘“specialised’’ applications.

On the hardware side, the
keys labelled Erase Word, etc.
are for use by word-processing
packages such as Wordsworth.

fcontinued on next page)




(continued from previous page)
The 592K drives are the
formatted capacity. Un-
formatted, they are referred to
as 1 megabyte drives. The
machines have an RS-232C
port as standard in addition to
the Centronics port.

MS-DOS 2.0 operating
system and the Wordsworth
word-processor package are in
Beta Site testing at present and
will be fully available shortly.
The MPSL BOS operating
system and applications suite
are also available.

We are convinced that our
implementation of CP/M-86 is
now very competitive. With the
improvements in current
software and extensions to the
range to include MS-DOS 2,
BOS and Wordsworth, we are
confident that the positive
market response to the Vitesse
will continue to grow.

Marion Lewis,
Logica VTS,
Swindon,
Wiltshire.

Date routine

THE DATE ROUTINE program on
page 166 of the September issue
will not work if the date happens
to fall on a Saturday. In that
case Sunday will be displayed.
However, if a line 265 is inserted
in the program:

265 IF C1 = O THEN 400
Saturday will be chosen
correctly.

Richard Honeyman,
Rutherford Appleton
Laboratory,

Chilton,
Oxfordshire.

For-Next
Step O

I WAS RATHER perturbed by the
article on page 103 of the
September issue by John

Hooper in which he advocates
using For-Next loops with a
Step of 0 to simulate Repeat-
Until

and, albeit in an

Listing 1.
COUNTER: = 0
repeat
COUNTER: = COUNTER +
3
print ‘Counter =’, COUNTER

until rnd > 0.5
print ‘That is it!!’

Listing 2.

10C=0

20FORX=1TO 2STEPO
30C=C+1

40 PRINT “Counter=""; C

50 IF RND(1)> 0.5 THEN X=3
60 NEXT X

70 PRINT “That is it!!”

80 END

unspecified manner, While-
Endwhile. He really should
make it clear that the
revolutionary technique he
proposes, while being of some

‘use, is simply an optimisation

technique. It ranks alongside
declaring all major variables at
the start of a program, with the
most frequently used being
defined first, to set up the
variable table in the most
efficient manner.

John Hooper seems to be
portraying this method as an
elegant alternative to the proper
structured constructs. The great
breakthrough in computing
over the last few years has been
the realisation that there exist
just
structures, and three main ways
of arranging them: sequentially,
or nested, or as sub-modules
such a procedures or functions.
Taken together they are
sufficient to express any
computing problem.

I suggest that there is a world
of difference between the clarity
of the truly structured code in
listing 1 and the John Hooper
style Basic program in listing 2.
Indentation, use of upper and
lower case, long variable names
and emphasis of reserved words
make the structured Program
Development Language, PDL,
version much clearer than the
Step O construction.

a few fundamental

Certainly, use Step 0 loops if
you really need to make a
program run fast, but
concentrate on writing neat,
clear and hopefully bug-free
programs using structured
techniques for the rest of the
time. Even if you are limited to
Basic, you can still write well
structured programs, it’s just a
bit more difficult.

Duncan White,
Little Chalfont,
Buckinghamshire.

THE METHODS of avoiding Goto
discussed in John Hooper’s
article are indeed valuable. The
Shell-Metzner sort, in the form
in which it is usually published,
requires four Gotos, three of
them backwards. A version
which I wrote a while ago uses
no Goto at all and can be packed
into three statements. It sorts a
set of N numbers X(N) into
ascending order.
H J Gawlik,
Muir of Ord,
Ross-shire.

HAVING READ John Hooper’s
article with great fascination, I
thought I would rewrite all my
Newbrain programs and make
them run even faster However,
when I tried out his suggestion, I
found a curious thing
happening. First of all, the
Gotos ran faster than the For-
Next loops: only 6 seconds for
the Gotos, as against 7 seconds
for the For-Next loops.
However, the big surprise
came when I tried out the
routine at the end of my longest
program, 900 lines long. Here
John Hooper quoted times
varying from between 35
seconds on the Apple, down to

— Feedback=—=

66 seconds on the Sharp. On the
Newbrain the time comes out at
only 7.5 seconds.

Thus the Newbrain ran the
routine five times faster than the
Apple, six times faster than the
Pet, and seven times faster than
the Sharp. Since most business
programs are likely to contain a
lot of Gotos this perhaps
explains the extraordinary speed
of the Newbrain. What a pity

that it now appears to be
floundering!
Andrew Selkirk,
London NW3.

Mock turtles

A SECTION of type appears to
have dropped off the page of
my Basic Turgra routine, on
page 115 of the September
issue. In the second part of line
1860 there should be
ELSE PROCTURNTO(
before SGN (— XDIF)*90.
Boris Allan,
Stockport.

Telling right
from wrong

THE LETTER by R M Flinn in
September’s Feedback column
was correct in its interpretation
of the results of the statistical
test in my article of June 1983.
Strictly speaking, the test tells
you the probability of
obtaining samples with
rankings as extreme or more
extreme than those shown by
the sample under test, when in
reality there is no difference.
And that is all.

However, in the context of
an article aimed at the non-
specialist and published in a

(continued on page 13)

FORH=JTOQSTEP-M: L=H+M

Shell-Metzner sort by H J Gawlik.
1 MEINT(N/2) :FORA=-1TOOSTEPO :FORJ=1TON-M:

2 K=0:TFX(H)>X(L)THENZ=X(H) : X{(H)=X(L) :X(L)=Z : K=H
3 HEKNEXT :NEXT :M=INT(M/2) :A=(M>0) :NEXT

wHY, You [4Q@I7!
OF ALL THE —/
You ROTTEN ¥%@1 !

ILL GeT You FoR THIs!!

IVE WARNED You!!
THAT WAS YOUR

LAST cHance!!
Youve Done 1T Now!

-

IM PULLING OUT
YoUR PLUG ! —
HAR!' HAR !

THAT'LL TEACH
You, PALI!

D'You THINK
OF THAT, €n’?
EH 7——EH77

\ | HARI BAR!-) / HAR! HAR! HAR! —
Now, WHAT THINK You CAN MAKE

A FOOL OF ME €n’?

TueRes GoT To BE
AN ANSNEQ To THAT.
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New Interface 2 '
and ROM cartridges!

New Softwarel!



TAKING NEW SOFTWARE
IN NEW DIRECTIONS

You'll see that this issue of Sinclair
Special devotes considerable space
to software.Why, when we’ve so much
to say about hardware and peripherals?
Simply because at Sinclair we believe
in supporting first-class hardware with
first-class software.

This month sees the start of a new
commitment to education in our
catalogue, both foraduits and children.

In the field of micro theory, we've
programs like Beyond BASIC and
Make-a-Chip, which take you from the
creation of simple ZX® assembler
subsets to simulated circuit design
projects.

There's Musicmaster, to teach you
music terminology, note values and
composition.

And if you're keen to beat your
Spectrum at chess (which can be
hard), you'll certainly want to try Chess
Tutor 1, the first program in a complete
chess masterclass.

Coming soon...

In the pipeline are many new releases,
some of which break completely new
ground. LOGO and micro-PROLOG
forinstance. They're fifth generation
languages which will take you and
your Spectrum closer than ever before
to the creation and application of
artificial intelligence.

A formal agreement between Sinclair
and Macmillan Education has been
announced, the first results of which
will be published this autumn. These
consist of five programs in a complete
early reading course plus the first four
of a series of programs based on
Macmillan’s top selling Science Horizons
Scheme. All programs are designed
for use in schools or the home.

And with Blackboard software,
we're publishing six more home
education programs for primary school
children. Covering alphabet, spelling
and punctuation, each of these
programs is a true gem, unlike any
other education software, and fascina-
ting to run. Even for adults!

| believe that these new titles
represent a major advance in educa-
tional software for the home.

New ROM software too!

You may well have heard news of ZX
Interface 2® and ROM cartridge pro-
grams. You'll find full details of the
Interface and its software on the facing
page (and there’s an order form on the
back page too!). These offer an instant
games playing facility at unbeatable
prices, and expand the possibilities

of using your Spectrum in yet another
direction.

Alison Maguire
Applications Software Manager

SOFTWARE UPDATE

The latest cassette software for ZX" Computers
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Chess Tutor 1
For 48K RAM Spectrum. £9.95.

Chess Tutor is a new way of learning all about
chess —using your ZX Spectrum.®

1t starts from the beginning by teaching
you about the chess pieces and the way they
move —including castling, en passant,
promotion, check, checkmate, stalemate and
perpetual check.

Then it teaches you the basic tactics—pins,
forks, double attacks and skewers.

There are over 120 exercises and over 200
questions for you to answer - with demonstra-
tions and hints from your ZX Spectrum when
you want them.

You can choose which parts of the course
you want—and even experienced players may
be surprised at what they can learn from
Chess Tutor.

Musicmaster
For 48K RAM Spectrum. £9.95.

Musicmaster turns your ZX Spectrum into a
musical instrument which will not only play
tunes, but will also demonstrate key signatures,
durations of notes, and scales.

You can write your own tunes —in any key -
play them over and over again, save them on
tape, modify them.

You can either write your music on a stave,
or place a simple overlay on your Spectrum for
a17-note keyboard.

Make-a-Chip

For 48K RAM Spectrum. £9.95.
Make-a-Chip teaches you the basic elements
of circuit design, shows you how they fit
together, and then lets you design and test
your own circuits.

When you have designed a circuit, you can
give it inputs and outputs and your ZX
Spectrum will check it for you. Then it will run
it, ortell you what’s wrong so that you can
modify it.

Make-a-Chip is a fascinating way of finding
out how computer logic works.

Print Utilities
For 16K and 48K RAM Spectrum.
£9.95.

Increase the printing and display facilities of
your ZX Spectrum with the Print Utilities
program.

Print Utilities enables you to enhance your
programs by generating characters of eight
different sizes which you can place anywhere
on your screen.

Beyond BASIC
For 48K RAM-Spectrum. £9.95.

Takes the agony out of assembler. Takes the
mystery out of machine code.

Beyond BASIC gives you a deeper insight
into the workings of your ZX Spectrum. It
explains what happens inside your micro when
you run a program, and it teaches you simple
Z80 machine code programming.

A major feature of Beyond BASIC is that it
enables you to write your own Z80 assembier
programs —then you can actually see on your
screen how they affect the ZX Spectrum
memory and registers.



Just plug-in and play!

ZXINTERFACE 2
The New ROM Cartridge/Joystick Interface

Loads programs instantly!
Takes two joysticks!

The ZX Interface 2 is the latest new
peripheral for the ZX Spectrum® system.
It enables you to use new ZX® ROM
cartridge software: plug-in programs

that load instantly. It allows you to use

two standard joysticks, without the need
for separate, special interfaces.

To use new ZX ROM cartridge pro-
grams, just connect Interface 2 to the
rear of your Spectrum or Interface 1and
plug in the cartridge of your choice.

The program isthen loaded, ready to run!

You can use any joystick that has a
9-way D plug. Use one or two of them for 15}
extra fun with ZX ROM cartridge or Sinclair
cassette programs - or with dozens of
other Spectrum-compatible programs!

...AND BRAND NEW ROM CARTRIDGE SOFTWARE'

There’s already plenty of choice of ZX ROM cartridge
programs for your Spectrum. Some are old favourites, in
an exciting new form. Others are new.

And now, thanks to ROM cartridge technology, you
can run them all on a 16K RAM Spectrum, even if they
were originally written only for 48K machines!

Every ROM cartridge program loads fast and fault-
lessly. No wires, no waiting, no worries about loading
errors! All of them are affordably priced too, at £14.95.

New! PSSST

fetch compost to
' cultivate his prize
Thyrgodian Megga
= Chrysanthodil. Help

him make the right choice of
pesticide, to ward off devilish
insects. Stop the insects breeding
to overwhelming numbers before
Robbie's plant has bloomed.
PSSST is horticulture with a
horrendous twist!

One and two player option,
with a host of features including
sound effects.

New! Tranz Am
Set in a future time
ruled by cars and
trophies, in aland
¥ where petrolre-
places gold, and
S8 status is possession
of the 8 Great Cups of Ultimate.

Driving your Super Blown Red
Racer, use your skill to outwit
and crash the Deadly Black
Turbos. Use your instruments to
locate and collect the trophies -
before you overheat or run out of
fuel.

A program with outstanding
multi-directional movement,
graphic features, and a playing
area equivalent to more than
600 times actual screen area.

Robbie the Robot sits
in his garden.Help him

Chess

This sophisticated
program does
everything you'd
expect at board
game level, and
much more besides.

The high-resolution chess-
board and pieces are arranged
in arow and column system, so
it's easy to key in your moves.

At any stage of the game you
can request the computer to
suggest a move, reverse roles
or change the level of skill.

Full-colour high-resolution
graphics.

Horace and the Spiders
Guide Horace on
the hazardous
journey to the
cobwebbed house
full of poisonous
spiders.

Safely in the house, you must
move along cobwebs, choose a
spot...andjumponit! The spiders
will be in a frenzy —scuttling to
repair their precious web.

And when a spider is spinning
a new section, you're safe to
attack and destroy it!

Kill alt the spiders, and a new
web appears...with even more
spiders to catch.

Full-colour high-resolution
graphics.
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Backgammon

Everything you
need to play the
famous and decep-
tively simple board
game. Board,
stones, rolling dice
and doubling dice are shown in
full colour and high resolution.
Choose from four levels of skill
to suit experts and beginners
alike —full rules are included.

Planetoids
Dodge and swerve
using your thrust
button, turn on a
planetoid...fire!
But beware -the
alien ship moves
fast to destroy you with cluster
bombs. And when it comes to the
crunch, use your hyperspace
button!

Full-colour high-resolution
graphics with sound.

e

New! Cookie
You're Charlie the
;’_\?‘w. Chef, who keeps
é*_ = u ] his ingredients
4 locked in the larder.
d But if the ingre-
dients escape, they
bring the inedible Nasties with
them!

You must daze the escaping
ingredients with flour bombs,
and knock them into the mixing
bowl. Stop them getting into the
dustbin, at all costs! And beware
of Nasties that get into the
mixing bowl!

Cookie is fast-moving panic in
the pantry, with a cast of real
characters. A program to make
you smile —and sweat!

Space Raiders
Your skill is all
that's stopping
successive waves
of aliens from
destroying Earth. -
Use your gun base
to attack. Shelter behind
buildings ... move out and blast
the passing alien soaceship!
Full-colour high-resolution
graphics with sound.

Hungry Horace
Horace is forever
~around the park by
1: guards.
! He steals their
lunch, eats path-
the park by ringing the alarm!
You'll have to be quick to keep
Horace out of trouble!
Full-cotour high-resolution

being chased
way flowers and creates chaos in
graphics with sound.

New! Jet Pac

As Chief Test Pilot
of the Acme Inter-
stellar Transport
Company, your task
is to deliver and
assemble spaceship
kits. On your way round the
galaxy, you're free to collect
precious stones and gold.

The catch? Rocket fuel is
precious and scarce. And the
aliens don’t take kindly to the
theft of their valuables. You'll
need your wits and your lasers!

With a host of features, inclu-
ding multi-directional movement,
explosions, sound effects and
one and two player option.




ZX MICRODRIVE

The ZX Microdrive System —as you'd
expect from Sinclair —is unique to
the world of computing. It's a com-
pact, expandable add-on system
which provides high-speed access
to massive data storage. With just
one Microdrive alone (and Interface 1),
you'll have at least 85K bytes of
storage, the ability to LOAD and
SAVE in mere seconds, the begin-
nings of a local area network of up to
64 Spectrums, and a built-in RS232
interface! The cost? Less than £50
for each Microdrive.

How to get ZX Microdrive
Spectrum owners who bought direct
from us, by mail order, have been

NOW ON RELEASE

sent full details. Order forms are
being mailed in strict rotation, so if
you haven't yet received your order
form please bear with us. We're
making good progress in meeting
the huge demand.

If you didn’t buy your Spectrum
by mail order, don’t worry. Send us
the form from the bottom of this
page. We'll add your name to the
mailing list, and send you details by
return.

Each Microdrive costs £49.95.
Interface 1 costs £49.95, but just
£29.95if purchased with a ZX
Microdrive. Extra ZX Microdrive
cartridges: £4.95.

How to order

Simply fill in the relevant sections

on the order form below. Note that
there is no postage or packing to
pay on some purchases. Orders may
be sent FREEPOST (no stamp
needed). Credit card holders may
order by phone, calling 01-200 0200,
24 hours a day. 14-day money-back
option, of course. Please allow 28
days for delivery.

YZX, ZX Spectrum, ZX Interface and
ZX Microdrive are all registered trade
marks of Sinclair Research Ltd.

Sinci=ir-
Sinclair Research Ltd, Stanhope Road, Camberley,
Surrey, GU15 3PS. Telephone: (0276) 685311.

To: Sinclair Research Ltd, FREEPOST, Camberley, Surrey, GU15 3BR. ORDER FORM
Section A: Hardware ) B CASSETTE PROGRAMS for ZX Spectrum_ -
Item Price  Total E9/S Chess Tutor1 4308 995
Qt_y It_em B Code £ £ E7/S Musicmaster 4306 995
ZXInterface2 8501  19.95 E8/S Beyond BASIC 4307 995
ZX Spectrum - 48K 3000  129.95 E6/S Make-a-Chip 4305 995
ZX Spectrum - 16K 3002 99.95 L5/S  Print Utilities 4404 995
~ Postage and packing: orders under £90 0028 2.5 e | - TOTALE
ordersover £90 0029  4.95
_— - —————  *|lenclose a cheque/postal order made
‘ _ - N TOTALE payable to Sinclair Research Ltd for £ _
Section B: Software ROM CARTRIDGE PROGRAMS __ *Please charge to my Access/Barclaycard/Trustcard account no:
— G12/R Planetoids 5302 14.95 *Delete/complete
G9/R Space Raiders 5300  14.95 as applicable. i il (O S ) [ 3}
G13/R Hungry Horace _ 5303 1495 .
~ G24/R Horaceand the Spiders 5305  14.95 glonature — - _—
G28/R PSSST 5307 14.95 ]
G30/R Cookie 5309  14.95 MRS biles L [ 1 el i DR [
G29/R Tranz Am 5308 1495 | Address | | 0 il o |
G27/R Jet Pac 5306 14.95 ’
G22/R Backgammon T 5304 14.95 - L S R
_ G10/R Chess i 5301 1495 L] L L L L L L L1 1| ercon|

(Please print)

ZX Microdrive information request

Please add my name to the Microdrive Mailing List, and send me a colour brochure with full specifications
of ZX Microdrive/Interface 1 [:] (tick here). You can use the above form to send us your name and address.

® Circle No. 104



(continued from page 8)

journal devoted to the practical
applications of computing, 1|
feel that it is important to go
further. Having been given the
technically correct interpret-
ation of the test, the average
reader would probably reply
““So what!”’ An over-academic
approach to statistical analysis
has done much to foster the
scorn which so many of the lay
public delight in pouring on the
results of statistically based
surveys.

After the analysis has been
done, the question is: 0 the
figures mean anything? Yes or
no?’’ Without over-emphas-
ising the fact, I have tried to
show readers that a Yes or No
answer is hardly ever possible.
The best that one can do is to
back one answer or the other,
knowing that either may be the
true one and that there is inev-
itably a particular probability
of being wrong, whichever
answer one selects. This prob-
ability may be estimated by a
statistical test.

If you state that a sample is
not significantly different from
average, when the test shows
that to obtain such a sample
under such conditions would be
an extremely rare occurrence,
then you are almost certainly
wrong. The results of the test
can be used to tell you how
likely it is that you are wrong.

1 am sorry if I have exceeded
the bounds of statistical prop-
riety by jumping straight from
figures to practical decisions
without dwelling on the
rigorous interpretation of
results. But I am convinced that
by so doing, readers are more
likely to have obtained at least
an intuitive understanding of
the applications and meaning
of statistical analyses.

Owen Bishop,
Doncaster,
South Yorkshire.

School stats

IT IS a pity that notes accom-
panying Chris Bulmer’s School
Statistics program in the Sept-
ember issue did not include a
brief discussion on the values of
the variable Z. My main
criticism is that the Z values in
the program listing, assuming a
normal distribution, would pro-
duce a probability of less than
one pupil per 100 achieving an A
grade. In other words, the Z
values are set wrongly.

I converted the listing pro-

vided to run on my school’s
BBC Micro and examined
effects of using different values
to limit grades. It occured to me
that different class ability struc-
tures, such as mixed ability,
setting, etc. might require
different Z value limits. 1 teach
classes of varying ability struc-
ture and therefore may well
need to fine tune the Z values
within the framework of prob-
abilities.

I wonder how many well
meaning teachers, keen to use
computers in test analysis,
might use the program listing
without giving a thought to the
Z values. A few comments in
the article might have been
worthwhile and would prevent
possible abuse of the program
as a teaching tool.

Derek Wheway,
Bude,
Cornwall.

Dragon
screen dump

DESPITE much error checking a
small bug has unfortunateely
crept into my screen-dump pro-
gram for the Dragon 32,
published in the October issue,
page 164. The routine at
present fails to print line 0 of
the screen, the top line out of
192. To correct this the figure
191. must be changed to 192 in
lines 40,50,72 and 74.
S J Combes,
Bishops Stortford,
Hertfordshire.

New skills for
millions....

1 READ with interest the article
““New skills for millions”’ in the
September issue.

I firmly support your views
regarding the need for training
on microcomputers, and we
have in fact now opened the first
two Apple training centres in
conjunction with Keyboard
Training Limited.

The first centres are in
London and Manchester. A
third will follow immediately in
Birmingham, then up to 20
others around the U.K. The
centres are run by an
independent training organ-
isation and are offering both
pre- and post-sale training
courses.

In order to encourage aware-
ness among potential and estab-
lished customers in the value of
training, we have arranged with
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Keyboard Training Ltd for a
two-hour familiarisation course
to be available free of charge.
Purchasers of an Apple
computer will be offered a
further £100-worth of free
training. We hope in so doing
we will ensure that the purchaser
makes the best use of his or her
Apple as soon as possible.
Keith Hall,
Apple Computer (U.K.) Ltd,
Hemel Hempstead,
Hertfordshire.

.... Or just
for some

YOUR ARTICLES on computers
and education were admirable
but flawed. In particular the
introductory piece ‘““Tools for
Learning’® was good copy but
poor psychology, with delu-
sions of grandeur. This utopian
eulogy, where the brave new
world we will inherit owes all to
computers, had an almost
wilful ignorance of the current
economic climate and educa-
tional psychology.

The author states that
“‘pupils may shortly provide
their own micros”. Well in
Hampstead £100 may not be
much but with four million
unemployed it’s a hell of alot to
many parents. It has been
stated Guardian August
22nd — that half a million
children could not afford three
meals a day. Which planet does
your author live on? Not here |
think. Feeding children comes
before giving them computers.

This leads on to the whole
question of which sectors of
society will benefit from micros
in schools. The answer is those
than can afford them and have
the staffing ratios to use them
will. A computer cannot for
many years replace a teacher.
The ‘‘accurate feedback”’ it can
give is nothing to the attention
of a qualified teacher.

Why aren’t there more
teachers? Because they cost
more than micros, and I fear
that is really more important
than children’s education.
They are a stop-gap against the
overcrowding in classrooms
brought on by perfidious
governments policies. Those
schools with PTAs with money
will make the most of the MEP,
but then they aren’t usually the
sectors of society facing long-
term unemployment. As all of
us can’t be computer prog-

Feedback="—=

rammers then guess who looses
out — again.

In my darker moments | see
the MEP as doing a cynical PR
job for the government. A few
Spectrums are not going to
change much in the long run,
but they look good in the pand-
ering press. Your author’s fasc-
ination for micros has blinded
him to the harsh realities of the
world.

If you are going to discuss
micros in schools, be realistic.
I’m not against computers —
I’m a programmer myself and
they have given me a good liv-
ing. But there is more to the
growth of a child’s mind than
giving it a few programs to play
with. Children need education
all round, and that needs
teachers.

Andrew Jeavons,
London N5

Sexist ravings

LUCKY DANIELLE, who seems to
have sent the same letter to all
the computing magazines and
got most of them to print it.

Poor Danielle, who’s view of
life seems to be that anything
relating to women is judged
good or bad, dependent only on
whether it shows them in a good
or bad light.

Perhaps Danielle could do
with a statement of reality?
People are people. Different
people are not the same. In
particular, people of one gender
are different, in a multitude of
ways, from people of the
opposite gender. Finally, some
people, and situations relating
to people, are good, some are
bad. It would be foolish not to
take all this into account.

People are not equal, there is
no justice, and life is not fair!

J P Lindesay,
Marlow,
Buckinghamshire

Dear
departed

1 WAS sad to read in my daily
paper of the demise of the
Newbrain, since over the last
six months I have come to have
a considerable regard for it.
There must be quite a large
number of people like myself
who intend to go on using the
Newbrain, so I hope you will
continue to publish-any inter-
esting tips and programs.
L E Weaver,
St Leonards-on-Sea,
East Sussex. [1]
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- What do the ¥
IBM PC, the DEC Rainbow
and the SIRIUS |
have in common?

-
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By purchasing one of these microcomputers,
you have made a major investment in high technology.

But how do you make it work for you?
By contacting M.P.1!

We have a wide range of software available for the latest 16-bit computers.
This range encompasses all aspects of computing from operating systems and
programming languages through word processing, databases,
financial modelling and application programs.

"~ With software from M.P.I. you can
be sure your investment has been worthwhile.

. MICROCOMPUTER THE HOME OF ~ Central House, ~ Tel: 01-591 6511
MAPL) rronitionss ~ MICROCOMPUTER  Smrae st Tt sz
LIMITED SOFTWARE Essex IG11 BNT.

® Circle No. 105
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HP is in touch
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HEWLETT-PACKARD’S HP-150
offers an alternative to the
mouse for user-friendliness: a
touch screen. The catch is that
the software has to be menu-
driven and set up to cater for it.
HP is supplying Personal Card
File, Memomaker, VisiCalc,
WordStar and Condor for this.
Another 30 programs are
currently undergoing modi-
fication for the system. Of
course, the micro will run on
ordinary software too.

e ptsy

Ch

The HP-150 uses the Intel
8088 CPU running MS-DOS,
has 256K of RAM, two 3.5in.
micro-floppy disc drives, and
costs £2,900. A printer can be
added to the VDU, and the
whole outfit still occupies only
1.7 square feet of desk space.

Contact Hewlett-Packard,
Nine Mile Ride, East-
hampstead, Wokingham,
Berkshire RGI11 3LL.
Telephone: Crowthorne (0344)
773100.

Toshiba

AFTER ITS exclusive review in
Practical Computing last
February the Toshiba T-100
personal computer promptly
disappeared without trace. Now
it has reappeared in the hands of
Scan Computers, which will
also be distributing the T-300
Professional micro we an-
nounced in March.

For the Z-80 based T-100
prices run from £1,495, and for
the 8088-based T-300 from
£2,495. Contact Scan Com-
puters, Chanctonbury House,
Church Street, Storrington,
‘West Sussex RH20 4LZ.
Telephone: (09066) 5432.

CP/M from
£799

NOW YOU CAN buy a British Z-80
micro with twin 400K 5.25in.
floppy-disc drives for £799. For
an extra £100 the same system
comes with 800K drives, with

1.6Mbyte drives at £999 and
2.4Mbyte ones at £1,199. All
models have 64K of RAM
expandable to 128K, a range of
ports and CP/M.

You have to add a VDU
displaying 80 characters by 24
lines and a keyboard. Contact
Micronix Computers, Suite 2,
26 Charing Cross Road,
London WC2. Telephone
01-240 0213/0217.

Canon X-07

FOOTBALL LEAGUE SPONSOR
Canon is about to launch a
micro small enough for a
football manager to use on the
touchline, or for a goalie to use
to keep score. What'’s more they
could communicate in mid-
match. Called the X-07, it is
about the size of a hard-backed
novel. It has a QWERTY
keyboard and an LCD display
of 20 characters by four lines.
Memory is limited to 4K of
RAM and 8K of ROM, which
includes Microsoft Basic.

The two novel features of the
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X-07 are softcards and infra-red
communications. A softcard is
about the size of a credit card
and holds 4K, though 8K
ROM/RAM cards are planned.
The accessory infra-red link
allows the X-07 to talk directly
to a host computer, printer or
other gadget up to five metres
away. An RS-232C port allows
for more conventional
networking.

The price is yet to be
finalised, but could be in the
£200 to £300 range. Contact
Canon (U.K.), Waddon House,
Stafford Road, Croydon CR9
4DD. Telephone: 01-680 7700.

SIT DOWN and design the ideal
home micro, and it would come
out looking like the Elan. Start
with the well-known Z-80 chip
for software compatibility, but
run at 4MHz for speed. Add a
DIN-standard 68-key keyboard
laid out like a new IBM
Selectric.

Throw in a built-in joystick.
Provide a 20K Basic written to
ANSI standards, with all the
structured commands plus
automatic indenting for
readability. Then add named
functions and turtle graphics —
so who needs Logo? Provide a
built-in word processor, and a
12K operating system that
addresses memory in 16K
pages. The result is S8K free to
Basic on a 64K machine, with a
maximum RAM of 3.9Mbyte.

On specification the Elan
Enterprise looks set to wipe out
half the British micro industry,
and take over a large slice of the
American market. However,
there is quite a gulf between
specifying a machine and
producing it reliably, in
quantity and at a price.

Contact Elan Computers
Ltd, 31-37 Hoxton Street,
London N1 6NIJ. Telephone:
01-739 4282.

Computer of
the year

EVERY YEAR Europe’s leading
computer magazines — plus
Popular Computing from
America — get together to select
the Computer of the Year. For
1983 there will be four

News: hardware=—=

IBBC Micro
news

wONG’s of Hong Kong has
been awarded a contract
worth $45m to build BBC
Micros for the U.S. market.
Contact Wong’s Inter-
national at 01-959 3201.

o Crofton Electronics can
supply an exact replica of the
BBC Micro case made in sheet
steel. It costs £39.50.
Telephone: 01-891 1923.

o Intastor has launched a
‘‘transit case’’ for carrying a
BBC Micro around.
Telephone: (045383) 2334.

@ Data Type Services, which
normally offers maintenance
on products like the Sirius 1
and Osborne micros, has just
added the BBC Micro to the
list. Telephone: (06333) 71177.
@ Cambridge Systems
Technology has designed an
IEEE-488 standard interface
with an 8K EPROM to run it.
As well as connecting your
BBC to a plotter, voltmeter,|
or whatever, it also provides a
way of linking up with a
Commodore micro — which
could prove useful to many
schools. Telephone: (0223)
323302.

o Integrex has launched a
printer buffer to fit inside an
Epson MX-80 being driven by
a BBC Micro. It will hold 3.5K
and costs £95 plus VAT.
Telephone: (0283) 215432.

o The National Extension
College is about to launch a
typing tutor, All Fingers Go!,
for the BBC Micro. It has
brilliant graphics and costs
£15 for the cassette version.
Telephone: (0223) 316644.

categories, and our nominations
will be:
® Home computer :
Commodore 64
® Personal computer: IBM PC
XT
® Portable computer : Epson
HX-20
® Transportable: Dyanlogic
Hyperion
Four other micros that would
have come into the reckoning, if
they had arrived early enoughto
make an impact on the
European market in 1983: the
Acorn Electron, Apple’s Lisa,
the Sharp AC-5000, and the
ACT Apricot. The final results
will be announced in a future
issue.
(More news on next page)
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Shake-outs

IN SEPTEMBER Osborne
Computer filed for court
protection from its creditors
under Chapter 11 of the U.S.
bankruptcy law. Debts are
estimated at £30 million.
Osborne had already laid off
most of the staff with two hours
notice.

Victor Technologies, the
manufacturer of the Sirius, laid
off 1,200 of its 2,500 workers,
after losing $11.1 million in the
second quarter. ACT says it has
assembled a couple of hundred
Sirius micros from kits at its
factory in Scotland.

Texas Instruments is still
having a bad time with its
TI-99/4a home computer.
Although it represents only five
percent of Texas’ turnover, it
lost the corporation $183
million in the second quarter of
1983, leading to an overall loss
of $119 million. Home-
computer losses for the whole
year could amount to $250

.million. Although this former
£900 machine looks cheap in the
U.K. at £99.95, the U.S. price is
currently $89 or £60 in real
money. Even so, Texas has had
to lay off 750 workers at its
manufacturing plant.

Mattel, whose toy home
computer the Aquarius has just
been launched in the U.K., lost
$156 million on sales of $227

million in the second quarter.
U.S. sales have already declined
by about 20 percent, leading to
staff layoffs. The U.K. price is
currently far too high, and
Mattel could well find itself in a
Texas Instruments situation,
even if it gets the Aquarius II —
a replacement with a proper
keyboard — into production
quickly.

Computer Devices, the
manufacturer of the Dot
portable reviewed in this issue,
lost $5 million on sales of $14.4
million over the first six months
of 1983. It has laid off 180 staff
— almost half the total —
because, in the words of
executive vice president and
chief financial officer Robert
Moor, “We have a product that
doesn’t sell.”

Seiko

THOSE WHO WANT a 16-bit
personal computer now, with
the option of upgrading to a
multi-user system later, are
catered for by the new Seiko
8600 business computer. It
features an 8086 CPU, 128K of
RAM and is a beautifully made
modular piece of hardware. It
costs £2,400. You then add a
screen and a 100-key detached
keyboard at £1,188 each. The
system has four RS-232C ports
to support up to four terminals.

News: hardware=—

L
The long-awaited Dragon 64 has been launched at £225. It can be

used as a 32K machine like the original Dragon, as a 48K machine
with a 16K Basic, or as a 64K machine with the 0S-9 disc-operating
system. Many consider OS-9 superior to CP/M, though it lacks
CPIM’s range of software. Dragon’s new disc drive has a formatted
storage capacity of 180K and costs £275. Contact Dragon Data,
Kenfig Industrial Estate, Margam, Port Talbot, West Glamorgan.

The operating system will
usually be MP/M-86, but
CP/M-86, MS-DOS, Oasis-16,
MBOS and Uni-Dol are also
available. Contact Intelligence
(U.K.) at 01-543 3711.

Pertec, Aston
& Kode

FIVE FORMER Wicat employees
have started their own
company, Aston Technology,

but they are staying in the.

Motorola 68000-based micro
business. They are importing
the Pertec system from the U.S.
and plan to use British disc
drives and cases with the Pertec
board to make up into a British
machine, the Crystal 68000.

Contact Aston Technology,
Aston Science Park, Love Lane,
Birmingham B7 4BJ. Tele-
phone: 021-359 1861.

The same Pertec products are
imported by Kode and sold
under the Pertec label. Contact
Kode Ltd, Station Road, Calne,
Wiltshire SN11 O0JR. Tele-
phone: (0249) 813771.

In brief

Corona Data Systems’ two
IBM PC-compatible micros
have arrived in the U.K. Both
have 256K of RAM and twin
floppy-disc drives. The desk-
top model costs £2,675 plus
VAT, and the portable is just
£50 cheaper. Both come with
GW Basic, MS DOS and the
Multimate word processor.
The distributor is Midlectron,
Midlectron House,
Nottingham Road, Belper,
Derby ‘-DES 1JQ. Telephone
(077382) 6811.

Dennis Computer Systems
provides a kit you can build
into a powerful 6809
computer. The basic board
and components costs only
£60, including VAT. Contact
Denis Computer Systems, 241
Baker Street, London NW1
6XE. Telephone: 01-486 7671.
Solidisk Technology has
launched a new low-cost 16-bit
micro, the STL-PC. It comes
with 256K of RAM, two

floppy-disc drives and an IBM
PC-style keyboard. Software
in the package includes
CP/M-86 or MS-DOS,
WordStar and Supercalec 2,
but the total cost is a mere
£1,200. Contact Solidisk at 87
Bournemouth Park Road,
Southend-on-Sea, Essex.
Telephone: (0702) 618144.
Tashkl has announced an
eight-bit micro that provides
both a Z-80 and 6502, 64K of
RAM, and two 163K 5.25in.
floppies. The price of the
OM-8064 is £1,080 plus VAT.
Contact Tashkl Computer
Systems Ltd, 24 Logan Road,
Wembley, Middlesex.
Telephone 01-904 4467.

Atari has demonstrated the
$400 add-on that provides
CP/M with any Atari micro
with Atari or other disc drives.
It also provides an 80-column
screen, software switchable
from the standard 40-column
one. It will not reach U.K.
shops wuntil 1984. Contact
Atari at Slough (0753) 33344.

Tandy has launched four new
printers which are of four
different types: daisywheel,
ink-jet, thermal and dot
matrix. Contact Tandy at
(0922) 648181.

NEC has launched its lap
computer, the PC-8201, which
is almost identical to the
Tandy 100. Both are made by

Kyocera see Practical
Computing, August issue page
16. The NEC version has some
improvements, offers more
RAM than the Tandy 100 but
costs less. Olivetti will also be
taking this highly portable
machine into its product range
as the M-10. Contact NEC at
01-388 6100.

The four new printers in Tandy’s range. Clockwise from top
left: DWP-210 daisywheel printer; TP-10 thermal printer;
CGP-220 colour graphics printer; DMP-42 dot-matrix printer.
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Nowyoucan
afford a separate monitor

The low price of the new TP 200 means you can now
afford a separate monitor for your personal computer.
This mains-powered 12” monochrome
monitor has a composite video input compatible with
most of today’s home computers.

Crisp, clear definition is assured by the Philips green anti-
glare screen with its 80 x 25 character resolution
and 18 MHz bandwidth.
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PHILIPS

Distributed By

EMCO Limited, Cold Harbour Lane, London, SES5.
— telephone John Martin, (01) 737 3333.

Vako Displays Limited, Pass Street, Werneth, Oldham.
— telephone Ron W. Jones, (061) 652 5111.

A product of: Philips s.p.a. - M.A P, Division — Italy. U.K. Office Telephone No: (0293) 28787 Ext. 308. :

PHILIPS M



A multi-user CP/M compatible
system with high performance
and reliability.

The Sirton MIDAS-MPS —

Sirton Computer Systems’ new Distributed Processing System:;
MIDAS-MPS, has been specially designed to be a flexible,
multi-user system. Each user terminal added to the system
has its own local processor, expanding the computing
capacity of the system. The MIDAS-MPS is
CP/M compatible,

has sophisticated password protection,
it is easily installed and, as with all
our systems, reliable.
If you'd like to learn more about MIDAS-MPS why not write or 'phone
for our leaflet which includes full specification. We'd be pleased to
help you with your enquiry.

Features:
* CP/M Compatible * High Speed Communication
* Multiple Directories with * Individual Processors at each
Hierarchical Access Terminal
* Easily Expandable * Easily Installed
* High Throughput * Reliable

* User Friendly

41 )\ 4N
computer systems

Sirton Computer Systems
Unit 14, 29 Willow Lane, Mitcham, Surrey, CR4 4NA. Telephone: 01-640 6931/2/3
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With the Whic

h ompuer? Show

youw’ll leave nothing to chance.

The computer or word processor you install in
your business is going to be with you for a long
time. So when you're buying a system, the last
thing you can afford is a mistake.

The Which Computer? Show is for business
people who believe in leaving nothing to chance.

Firstly, the show offers you the widest choice
of equipment you'll find under one roof.

But then it helps you narrow down that choice
until you've found the one system that matches
your needs exactly.

At the Which Computer? Show you'll find
computer experts who talk your language.

R

SPECIAL OFFE

AFOR VISITORS
Major discount 07
Which Computer:

magazine.
SEE COUPON,

National Exhibition Centre
Birmingham

17-20 January 1984
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The National Computing Centre will be
presenting special video briefings and you get a
free NCC Questioner when you send for your
tickets to help pinpoint what you're looking for
before you leave.

Compare, discuss and get practical experi-
ence of the very latest products. Only then
can you make your decision with confidence -
and save time, money and effort!

Simply clip out the coupon and send it to us at
Which Computer? Show, 232 Acton Lane,
London W4 5DL. Phone: 01-747 3131 during
office hours.

P e =y

I FREE TICKETS WORTH AT LEAST
£3 + INFORMATION PACK

Please send me. complimentary tickets for me and my colleagues.
Also send your free information pack containing the NCC Questioner.
Which Computer? Show, 232 Acton Lane, London W4 5DL.

Name e
I Position e i L
Company. o
Address |

Telephone

D I would like to receive Which Computer? magazine at the 34% discount
rate of £12.00 (normal annual subscription £18-send no money at this stage).

D 1am interested in exhibiting at the Which Computer? Show.

PC11/83 Nobody under the age of 18 will be admitted. I
(N N N N N N N BN N N ]
® Circle No. 108
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SOFTWARE AND TECHNOLOGY

“We never looked back’is typical of the comments made by users of Apple’s Lisa, the mouse-driven computer.
Users are adapting quickly and naturally to mice, especially where the software makes full use of the mouse
capabilities. Just think how many times you have to push different control buttons in, for example,a word
processing package. How much easier it would be if the functions were indexed on the screen and all that
was needed was to move the mouse on your desktop and push a button. In fact, extensive research into the
use of mice has shown that users become very proficient and able to move the mouse swiftly and accurately,
running through a sequence of commands much quicker than otherwise possible. In most cases, the mouse
was preferred to the comparatively strenuous activity of leaning forward to touch screens, or the imprecise
track-ball. Why not try amouse?

Providing a consistent upgrade path has been one of the prime design objectives behind the MS-DOS
operating system. This upgrade path allows both software developers and users to take their programs from
one computer to another. MS-DOS initially provided the upgrade from the 8-bit world of CP/M-80. Today,
MS-DOS runs on the vast majority of 16-bit systems and is firmly placing itself as the operating system for
the future. On the other hand, in the world of multi-user microcomputers, the XENIX operating system is
well established. The latest versions of XENIX, and the latest version of MS-DOS share a certain amount
of compatibility which allows properly written programs to run on both systems. Operating systems such
as XENIX have long been used in communication and mailing systems, offering the ability to work on
many programs simultaneously. Now these features are being brought to future versions of MS-DOS by
Microsoft, the company who also supplies XENIX. The upgrade path will then extend across single and
multi-user micros, and across all the major microprocessor families.

With today’ rapidly changing hardware market, micros almost become out of date if they are more than six
months old. For software developers, this poses something of a problem. The packages developed on one
machine will have a lifetime limited by the success of that particular hardware. What the software developer
needs to look for, is the right development environment. Based on the MS-DOS operating system,
development environments of the IBM PC and ACT’s Sirius, for example, are both similar. It is though,
presumptious to assume that these will be the mainstream machines in 12 months’ time. What the developer
needs, is a consistent development environment (one which allows him to run his software on many
different machines immediately) and one which will be there on future generations of micros. Having
already eased the transition from 8-bits to 16-bits, MS-DOS is now offering compatibility with the popular
XENIX multi-user operating system. MS-DOS will shortly give access to the new, exciting world of
graphics, multi-tasking and networking. For the software developer, a forward-thinking development
environment of this kind spells success in an otherwise unstable market.

About that ‘development environment’ — from portables and IBM ‘lookalikes’to any of the other major 16-bit
micros on the market, one thing is clear, namely, that there is a firm commitment by computer
manufacturers to offer this consistent development environment. Have you noticed how almost every newly
announced 16-bit micro comes with the same operating system, MS-DOS? From the major manufacturers
such as DEC, Wang, IBM, Data General and NCR to the ‘portables’manufacturers, such as Hyperion,
Compaq, Gavilan and ACT’s new Apricot, MS-DOS is always offered, generally as that manufacturer’s
preferred operating system. LLook also at those machines now on the market which do not even have the
8088/8086 processor favoured by MS-DOS. Olivetti and Commodore have firm plans for add-on processor
boards to'run MS-DOS, and Apple is rumoured to be thinking along the same lines for its revolutionary
Lisa computer. So, wherever you go, it looks as though you’ll always be able to take your favourite software
packages with you.

I S S S BN B S S e
MICRESOFT

Microsoft Lid, Piper House, Hatch Lane,
Windsor, Berkshire.

® Circle No. 109
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DIGITAL RESEARCH has
announced Personal CP/M, an
easy-to-use version of CP/M
2.2 which can be produced in
ROM. This development will
allow CP/M to be incorporated
in systems which lack disc
storage, such as portable and
home computers.

Aimed squarely at novice
users, Personal CP/M makes
use of menus and easy-to-
understand graphic symbols.
The traditional cryptic CP/M

error messages like ¢“BDOS
Error on B’ are replaced by
help screens and prompt lines in
English, or so Digital Research
claims.

To complement Personal
CP/M, Digital Research is
releasing VIP, the Visual
Information Processor. It is a
set of software routines, written
in the C language, which will
enable programmers to develop
application programs which
have a simple, consistent user

| PHONE | PRINTER |
|
caLEmpar | ExcinEen

Salect with arrow keys, thea RETURN

VIP allows programmers to set up windows and menus.

interface. The programmer will
be able to define easily movable
windows, graphic symbols and
menus.

The influence of Lisa, VisiOn
and Smalltalk concepts is
obvious. A major advantage the
VIP approach holds out to
software developers is the
ability to adapt software to new
machines more easily. Much of
the task of screen display and
keyboard input is handled by
standard library routines.

News: software=—

CP/M at home on ROM

At present no end-user prices
have been announced. Digital
Research is showing the
products to equipment
manufacturers and major
software houses. Availability of
Personal CP/M and VIP is
promised for this year.

For more information
contact Digital Research (U.K.)
Ltd, Oxford House, Oxford
Street, Newbury, Berkshire:
RG13 1JB. Telephone: (0635)
35304.

Supercalc
gets graphics

GRAPHICS and spreadsheet are
integrated together in the
latest release of Sorcim’s
Supercalc package. Supercalc
3 will generate any one of
seven types of graph from
data contained in the
spreadsheet cells.

Data can be displayed in
graph form with no prior
designation, and you can
switch instantly to any of the
graph types.

Files created with either
Supercalc or Supercalc 2 can
be used without modification
— as can most other DIF files
including VisiCalc ones.

Supercalc 3 is promised
“from the autumn’’ for the
Sirius, Apricot, and IBM PC
and XT machines at a cost of
£295. An upgrade from
Supercalc 2 costs £95; from
Supercalc it costs £195.

Details from ACT (Pulsar)
Ltd, Highfield Court, 24
Highfield Road, Edgbaston,
Birmingham B15 3DP.
Telephone: 021-455 7000.
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Commodore

A RADIO COMMUNICATIONS
interface to transform the
Commodore 64 into a powerful
aid for the radio amateur has
been developed in Holland. The
Commodore 64 can function as
a terminal for Morse, Baudot,
ASCII or Slow Scan TV
transmission, or as a telephone
modem.

The Com-In 64 interface is
supplied as software in ROM
with additional hardware and a
user manual written in English.
The price is £99.

Contact Computer World,
Hilversum, Hilvertsweg 99,
1214 JB Hilversum, Holland.
Telephone: (31) 3512633. Telex:
43776 Inco NL.

Oric WP

TRY YOUR HAND at word
processing on the Oric with
Oricstar. Although the Oric is
by no means the ideal machine
for the job — the keys tend to
stick if you press them too
Oricstar claims an

I extravagent

spec, including
mailshot facilities. Kenema
Associates is asking £12 for the
program. Learn more from
Kenema Associates Ltd on
(0934) 510279.

Which? Tax
Guide

THE CONSUMERS ASSOCIATION,
publisher of Which magazine,
has entered the world of
software publishing with the
release of Taxcalc for the BBC
Model B machine.

The program asks you
questions about your income
and circumstances and cal-
culates your tax liability. It
comes with a booklet explaining
how the income tax system

works, and costs £17.25
including VAT.
Taxcalc should be in the

shops, or is available directly
from the Consumers
Association, Castlemead,
Gascoyne Way, Hertford SG14
1LH.

(More news on page 24)
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FOR THE
SIRIUS MINDED!

THE ACT SIRIUS
_____STARTUP
£z“:}M 80 PACKAGE

WITH WORDSTAR

The Industry’s most successful word
processing package VALUE
with mailmerge. £2‘95

AND PRINTER

TECFP 1500-25 Daisy Wheel Printer  ceme....
25 CPs fully Wordstar compatible """‘r—- oo
wuh pu nal Sheetfeede and

® COMPUTER

Britains
Southampton House, 192-206 York Road, London SWI 3SA

TELEX: 8954575CTCLDN

22 PRACTICAL COMPUTING November 1983



EPSON RX-801t, 100 characters per
second, dot addressable graphics,
condensed and double width
printing. Fx-80 160 characters per
second, proportional spacing,
quick forms tear off, and many other

features.

\ |

%k User training for you and your staff.

% Easily arranged credit terms.

%k Sophisticated technical and service
back up.

WERE CENTRAL
AND EASY TO

All orders taken now for Apricot,
will receive a free introductory
software program!

SPECIALOFFER

PRACTICAL COMPUTING November 1983

TAKE ADVANTAGE
OF OUR

COMPVTER CLINIC

Any performance or technical question answered
without obligation.

Call usfor an appointment,
sales/mail order,or simply
dropin!

01-228 2207

Please send me a copy of
your introductory brochure
and detailsof the Act Sirus|

Name.

Address

T . TelNo:
Occupation _

Southampton House, 192-206 York Road, London SW1l 3SA

& ¢ &8 0 §® B R B - B R § |
® Circle No. 221

|
!
L---J
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You’re just

%e step away
m one-step
accounting

Anagram Systems' Integrated Accounts
] | Is, simply, the most comprehensive,

f easiest to understand integrated

H accounting package available to
\j Commodore users. It is the best reason

=" yet for choosing Commodore.
v And now there is Anagram Integrated
“~._. o+ Accounts with integrated Stock Control - on
4 top of superb Anagram standalone Stock

Control and ledger packages. Just look at these features and
options.
Full integration: Anagram Integrated Accounts consists of Sales,
Purchase and Nominal Ledgers, Cash Book, and functions which
permit journal entries, file maintenance and report printing in
remarkable detail. All these are automatically updated when
you make an entry. In the version with Stock Control, creating
an invoice updates the stock as well as the other modules.
Single- or multi-user: Anagram Integrated Accounts, with or
without the integrated Stock Control, can be supplied either
single-user, or multi-user for up to five machines for only £300
extra per machine. The same goes for Anagram Stock Control.
Hard disk or floppies: Integrated Accounts is on just one floppy
disk - compare that to competitive packages —- and runs
successfully with the Commodore twin disk units. Integrated
Accounts with Stock Control and Sales Order Processing ideally
requires a hard disk.

Open Item oxr Balance Forward: Choose which system you want
for each account - you can even mix the two.
Extensive analysis: Each sales invoice can be analysed across
ten nominal headings; each purchase invoice across eight. You
can set up budgets within each nominal heading to get
comparisons of ‘budget to actual’ at any time.
Easy to understand, learn and use: Anagram
Accounting and Stock Control packages are
designed for busy people who don't want to
mess about with computers. They use ordinary
book-keeping terms without jargon.

Your Commodore dealer should have these

packages ready for demonstration. If not, phone
Anagram and we will fix a demonstration for you.

Oz send the coupon.
r I I IS D D I G I NS IS
\X APP,
To: Actionline Sales Q‘) 4’%
Anagram Systems, 60A Queen Street, ‘S W
Horsham, West Sussex RH13 5AD “:
Dy

Send me brochures on the Anagram packages | have ticked and tell
me where to see them running

[J Integrated Accounts with Stock Control OJ Integrated Accounts
[ Standalone Stock Control [J Standaione Ledgers

Name

Position _
Company _
Nature of business —8
Address

County _ Postcode
Teiephone No S
Any existing CBM computer

= ANAGRAM SYSTEMS
E_@f RHISBAD Tel 0409 somer

CBM is o tradematk of Commodore Business Machines (UK) Lid AN/PCO/11
T IS N A EREE DN BN S SIS RS e

® Circle No. 111
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E==—News: software

10 REM. SHELL SORT ON STRING ARRAYS

20 REM.

30 DIM sort 300

40 exterr=3209

50 FOR pass=0 10 1

50 Pi=sort

70 LOPT pass&2

80 LD A. LIX):DEC A:JP NZ.error

WK LD A, {IX+1):CF $81:JF NZ.error ]

100 LD L, {IX+2):LD H, {IX+32:LD (start).HL

110 DEC HL:LD D, (HL):DEC HL:LD E.(HL):DEC HL:LD #, (HL):DEC A;JP NZ,error
120 LD HL, {(start)3ADD HL,.DE:ADD HL,DE:ADD HL,DE1ADD HL,DE:LD (end),HL
130 SRL D:RR E:LD HL,&FFFF:EX DE,HL

140 .rotate SKL O:RR E3DR A:SEC HL,DE:ADD HL,DE:JR C.rotate

130 EX DE.HL:ADD HL.HL:ADD HL.HL:LD (spacer),HL:EX DE.HL

160 -loop LD IY.(start):PUSH IY:ADD IY.DE:LD (check),IY:FOP IX:LD (item},IX
170 snewlen LD A, (IX)3CP (IY):JR C,short:LD A, (I¥)s.short LD B,A

180 OR A:JR Z,null:LD E. (IX+2)tLD D, (IX+3):LD L. (IY+2):LD H, (IY+3)

190 .next LD A, (DE}3CP (HL):JR C,ok:JIR NZ.swap: INC DE: INC HL:DJINZ next

200 .null LD A, (IY):CP (IX):JR NC.ok

210 .swap FUSH IX:FOF HL:PUSH [Y:POF DE:LD B.4:.move

220 LD A, (DE):LD C.A:LD @, {HL) :LD (DE),A:LD (HL),C:INC HL3 INC DE:DINZ move
230 LD DE. (check):PUSH 1X:POF HL:DR A:SBC HL,DExADD HL,DE:JR C.oh

240  PUSH HL:POP 1YI1LD DE, (spacer):SBC HL,DE:FUSH HL:FOP I1X:JR newlen
250 .ok LD HL, (item):LD EC,4:ADD HL.BC:LD (item) ,HL

260  PUSR HLIFOP IXsLD DE, (spacer):ADD HL.DE:PUSH HL:POP 1Y

270 LD DE. (end):SBC. HL,DE:JR C.newlen:LD DE, (spacer):SRL D:LD A,E:RRA
280  AND &FC:LD E.A:OR D:LD (spacer),DE1JP NZ,locp:RET

290  .start DEFW G:.end DEFW O:.spacer DEFW Ot.check DEFW Ot.item DEFW O
360 .error LD A, 1001CALL exterr:]

310 $F%="Had sort parameters'+CHRSO

320 NEXT pass

330 :

340 REM. Test pragram:

3%0 :

360 FRINT “Filling 1000 &-character strings..."

370 DIM AS(999)

380 FOR 1=0" 7O 999: A%(1) ="PORS" +CHRS (53 +RND (286) ) +CHRS (64+RND (256) ) s NEXT
390 FOR 1=0 TO 14:PRINT AS(I1),::NEXT:PRINT “etc..."

400 PRINT "Sorting the strings...”

410 CALL sort,A$10) : REM. Call amsembly language sort routine.

420 FOR 1=0 TO 14:PRINT A (I3, ::NEXT:PRINT “etc..."

430 PRINT “Finished."”

BBCBasic (Z-80) closely resembly Acorn’s Basic for the 6502-based
BBC Microcomputer, but runs on 2-80 based CP/M machines. Like
the original it has an in-line assembler but it generates Z-80
mnemonics, of course, rather than the 6502 set. In this example the
assembler is invoked at line 70. BBCBasic (Z-80) is available for the
Torch at £110, and for other Z-80 based CP/M machines at £95. The
Torch version supports sound and graphics. Contact M-Tec
Computer Services, Ollands Road, Reepham, Norfolk. Telephone:

Norwich (0603) 870620.

Stocking
fillers

Gridrunner on Spectrum Jeff
Minter’s best-selling game
Gridrunner is now available for
Spectrum owners, who have
had to wait in line behind Vic,
Commodore 64, Atari and even
Dragon owners. Gridrunner
costs £6.95 and should be in the
shops now, or contact

Salamander on Brighton (0273)
686454.

Ant Attack Spectrum graphics
are pushed to their limit in Soft
Solid 3D Ant Attack, another
new game for the 48K Spec-
trum. The price in the shops is
£6.95. Contact Quicksilva on
Southampton (0703) 20169.

Bewitched Imagine Software
has bravely sent us screen shots
from its maze game Bewitched.
You wojld be hard put to
recognise it from the graphics
on the cassette packaging.
Bewitched runs.on the Vic-20
and costs £5.50. Contact Im-

agine on 051-236 6849.

-

it is hard to imagine the
cassette packaging and
screen shot belong to the
same game, Bewitched.
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Microguide
THE MAGAZINE What to Buy for
Business has produced a special
issue on microcomputers. The
September issue is a really
excellent guide to systems in the
£1,000 to £15,000 price range.
The 90-page guide is available
for £19.75 for non-subscribers.
What to Buy for Business is a
subscription-only magazine
devoted to business purchasing;
it is not available on the news
stands and carries no
advertising — hence the price.
Annual subscription is £39.50.

Contact What to Buy for
Business, Freepost, London
SW3 1BR.

Hello Epson

A NAVIGATION SYSTEM for use
on yachts and power craft is
now available from Microtek.
Based on the battery-powered
Epson HX-20 portable, the
system is intended for both
racing and routine cruising. The
Epson’s built-in printer is used
to produce a running log of
speed, position, true course and
time.

Microtek is now working oh
linking the Epson directly to the
compass, wind-speed and
direction instruments. More
details from Microtek, 15
Lower Brook Street, Ipswich,
Suffolk IP4 1AQ. Telephone:
(0473) 50152.

Online
Information
Show

DECEMBER 6 TO 8 at the Cunard
Hotel in Hammersmith
London, sees this year’s
International Online
Information Exhibition and
Conference. This annual event
takes in all forms of electronic
publishing and online computer
databases, -with an inevitable
bias towards the more
established mainframe on-line
information systems.

Entrance to the exhibition
costs £4 on the door. The fee for
the full three days of the
conference is £175. For full
details and conference
programme contact Learned
Information Ltd, Besselsleigh
Road, Abingdon, Oxford OX13
6LG. Telephone: (0865)
730275.

Which home comp
you so much softwareforsohttle’

Entertainment for all:
Video Chess £34.95
Munchman £29.95

Parsec (Optional Speech) £29.95

Othello £24.95
Tunnels of Doom £24.95
Adventure Cartridge £24.95
Additional Adventure Games:
all at £14.95

Adventure Land

Mission Impossible

Voodoo Castle

The Count

Strange Odyssey

Mystery Fun House

Pyramid of Doom

Ghost Town

Savage Island

Golden Voyage
Alpiner

(Optional Speech)  £24.95
TI Invaders £19.95
Car Wars £19.95
Chisholm Trail £19.95
Hustle £14.95
Tombstone City £14.95
Connect Four £14.95
Video Games 1 £14.95
Hunt The Wumpus £14.95
Five-A-Side Soccer £14.95
Amazing £14.95
Attack £14.95
Blasto £11.95
Blackjack & Poker £11.95
Zero Zap £11.95
Yahtzee £11.95
Oldies But Goodies 1 £11.95
Oldies But Goodies 2 £11.95
Market Simulation £11.95
Educational:
Early Reading £29.95

Music Maker £2995
Alligator Mix £24.95
Alien Addition £2495
Demolition Division £2495
Dragon Mix £2495
Minus Mission £24.95
Meteor Multiplication ~ £24.95
Touch Typing Tutor £24.95
Addition Subtraction 1~ £19.95
Addition Subtraction2  £19.95
Multiplication £19.95
Division £19.95
Numeration 1 £19.95
Numeration 2 £19.95
Early Learning Fun £14.95
Beginning Grammar £14.95
Number Magic £14.95
Hangman £11.95
Teach Yourself Extended

BASIC £11.95
Beginners BASIC Tutor  £9.95
Home Organisation:

Personal Record Keeping £39.95
Personal Report

Generator £39.95
Home Budget £24.95
Home Financial

Decisions £24.95
Personal Financial Aids ~ £11.95
Other Applications:
Inventory £85.95
Invoicing £85.95
Mailing List £85.95
TI Writer

(Word Processing)  "£85.95
Multiplan (Spread

Sheet Program) £85.95
Statistics £54.95
Terminal Emulator £4995
Maths Routine Library ~ £29.95
Electrical Engineering

Library £2995

Graphing Package £29.95
Structural Engineering

Library £29.95
Programming Aids 2 £19.95
Programming Aids 3 £19.95
Speech Editor £19.95
Programming Aids 1 £11.95
Programming Languages:
PASCAL Editor £99.95
PASCAL Linker £79.95
Extended BASIC £69.95
Tl Logo £69.95
Editor/ Assembler £69.95
Mini Memory £69.95
PASCAL Compiler £59.95
A.S.K. Applied Systems
Knowledge: L
Hide and Seek t.b.a.
Number Gulper t.b.a.
Collins-Educational:
TI99/4A Starter Pack1  £9.95
TI-99/4A Starter Pack 2 £9.95
TI1-99/4A Game Writer

Pack 1 £9.95
TI99/4A Game Writer

Pack 2 £9.95
Chess Learner Pack £9.95
Record Keeper Pack £9.95
Ivan Berg Software:
Maths Tester 1 £9.95
Maths Tester 2 £9.95
Physics Tester £9.95
Chemistry Tester £9.95
Biology Tester £9.95
Human Biology Tester £9.95
Bond Associates:
Easycalc £49.95
Little Genius Ltd:
Scrabble £29.95

And is available at all these dealers?

All branches of:

Argos, Comet, Dixons,

Greens of Debenhams,

John Lewis, Rumbelows,
Wigfalls, Zappo.

Major branches of:

Asda, Binns, Computers tor All,
CO-OP,Currys, Fine Fare,Ketts,
Photomarket, Rymans,
Spectrum, Telefusion.

And at:

ABC Computers—St Austell
Akhter — Harlow

Anglia Audio - Bedford

Anglia Sound - Stevenage
Audio Marketing—London
Audio Vision - Faversham
Bagnall - Stafford

Turn the page

Carvells— Rugby

Combined Trading— Hatfield

Computer Supermarket -
Manchester

Cotton TV -Peterborough ..

Dean and Son-London

Delta Electronics — London

Densham Computers - Poole

Desk Aids - Southampton

Dodar — Ashton

Fenwicks - Newcastle

Galaxy Vidéo—Maidstone

Hamleys - London

Harrods - London

Heffers - Cambridge

Hyman Computers—Manchester

Landau - Sutton

Lion House -London

Micro Value— Amersham, Bucks.
Midshires - Crewe
Milequip - Gloucester
OEM Computers - Rugby
Parco Electronics — Honiton
REW -London
Robox - Glasgow
Science Studio — Oxtord
Selfridges - London
Star Trek Video — Wigan
Toy and Hobby - Wigan
Universal Warehouse - Reading
Video Palace-London
Vision Store -Kingston
Welwyn Dept. Store -

Welwyn
And many other leading
Computer Stores.

and see

the unbeatable.
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Theunbeatable
T1 Home Computer.

It5 all the computers your
family will ever need.

Buying a home computeris something
you have to get right first time. It’s too
late when you've got one to find it
won't take plug-in software. Or can’t
be programmed without an expensive
accessory.

The TI Home Computer is a
real computer system
The TI Home Computer has got the
memory power you might expect
from more expensive computers, built
in. Atits heartisapowerful TMS 9900
16-BIT Microprocessor. Most other
home computers have only an 8-BIT.
And you can expand the memory
from 16K of RAM up to 52K.
The total memory capacity is

114K Bytes.

A wide range of
software for everyone

Another feature that makes the T1
system so powerful, yet so easy to use
is Solid State Software.™ These plug-
in cartridges cover everything from
space games like Parsec™ to teaching
maths, managing home finances and
composing music. And the range is
getting wider all the time.

It even has what
professionals look for in
a home computer

CPU: T™MS 9900 16-BIT, plus 256-byte
Scratchpad RAM.

Memory: Total 114K bytes; 26K bytes
ROM internal; up to 36K ROM cartridges
external; 16K built-in RAM expandable to
52K bytes.

Keyboard:48 KeyQWERTY,alphalock,
function key auto repeat.

Sound: 5 octaves, 3 simultaneous tones,
noise tone.

Colour:16 foreground and background.
High resolution.

Interfaces: Cassette, TV, 2 joysticks,
main peripheral port.

™ trademark of Texas Instruments.

More than one
programming language

The standard programming language,
TI BASIC, is built into your TI
Home Computer so you can begin
programming right away. But there’s
an expanded range of optional
languages like Extended BASIC, TI
Logo, USCD-Pascal, TTFORTH and
Assembler.

With these you can fully expand
your programming skills.

A wide range of peripherals
Most computers lose a lot of memory
when you add peripherals. The TI
Home Computer is different. Every
peripheral comes with its own built-in
programs to keep the loss of memory
to a minimum.

The convenient Peripheral
Expansion System houses up to eight
peripherals. Additional hardware
cards simply plugin. You can evenadd
a complete Floppy Disk Memory
System.

The peripherals include memory
expansion, RS232 Interface, P-Code
card and more. There’s also a
sophisticated matrix printer and Solid
State Speech™ synthesizer — which
you can use with your own TIBASIC
programs.

A lot more for no more
The TI Home Computer gives you so
much more without costing more.
At today’s price it's exceptional
value. Take your family round
to try one. If you never try .
it you'll never know what
you're missing.

TExas
INSTRUMENTS

Creating useful products
and services for you.

@ Circle No. 112
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COMPEC is too big and too
important an exhibition to sum
up in one page. We cannot even
— with apologies — provide a
full and complete listing of all
the exhibitors, let alone detail
the products they will be
showing. Also, many of the
most interesting new
introductions are kept securely
under wraps until the show
opens.

However, there are some
products that will arouse
interest, from mice to
mainframes. We will be looking
in particular for Microsoft’s
‘mouse and the world premier of
its word processor, Word, so as
to compare them with Apple’s
Lisa. Will ICL show a Lisa-like
version of its own mousey
Perq?

We certainly want to see the
world’s first multi-user port-
able networking micro, the
Teleporter from Televideo. It
should be appearing on the
Encotel stand along with the
Televideo ‘Supermouse.

Small is beautiful, so
Rodime’s 10Mbyte hard disc
should draw crowds, as it is a
3.5in. model. Also small,
Convergent Technologies’
portable micro The Slate could
be an introduction to watch.

New desk-top micros should
include the Data General
Desktop Generation, the new
Shelton Signet 3, the stylish new
Krypton range from Transtec,
the powerful Globe from ABS
and the Crystal 68000 from
Aston Technology. Equinox
has a new 80186-based system

to unveil, Almarc has a 68000
board for its new Spirit range.
Compec will be held at
Olympia, London W14, from
November 15 to 18. The
opening times are 10am to 6pm

Show preview=——=

New at
Compec

We look ahead to Britain’s foremost
computer exhibition — at
Olympia on November 15 to 18.

but closing at 4.30pm on
Friday. Admission costs £3 at
the door or £1.50 in advance.

As one of the sponsors of the
show Practical Computing will
be on stand 2131.

Compec
exhibitors

Aba Systems, Able Computer,
ABS Computers, Abtex Computer
Systems, Access Data
Communications, Ace
Microsystems, Acorn Computers,
Advanced Data Communications,
Aims Digital Systems, Almarc
Data Systems, Alpha Data
Systems, Alphameric Keyboards,
Alpha Microsystems, Altek
Microcomponents, Ambar
Components, Ambitron, Ampex,
"Anadex, Anderson Jacobson,
Andrews Industrial Equipment,
AP Computer Consultants, Apollo
Computers, Apple, Appropriate
Technology, Arrow, Ashton Tate,
Aston Technology, Astron Warick,
Automation Facilities, Ball
Technical Products, Balthazor,
Barclays Bank, BASF Computers,
Baydei, BCU, BDS, BFI
Electronics, BH Blackwell,
Biodata, David Bissett, Blackbox
Catalogue, Bleasdale Computer
Systems, Brent Cybernex, British
Micro, British Telecom, Browns
Operating System Services,
Burroughs, Business Computer
Systems, Butterworths, Bytech,
Cable & Wireless, Caci, CAE
Group, Calcomp, Camputers,
Camtec Electronics, Carter-
Parratt; Case, Casu, CEGB,
Centronics, Ceratech, Cetronic,
Chatterbox Computers, Cherry
Electrical Products, Christal
Technical Services, Chubb
Alarms, Cifer Systems, ClI
Honeywell Bull, Cipher Data
Products, Citadel, City
Information, CK Computers,
Claude Lyons, Cledis, Codex,
Colichester Computer Products,
Comart, Computech Systems,
Computer Aided Design Centre,
Computer Bargains, The
Computer Bookshop, Computer
Devices, Computer Link,
Computer Special_products,
Computer Systems, Computer
Systems Analysis, Computer
Systems & Products, Computer
Terminal Services, Computrade,

Computus East Anglia, Conqueror
Computers, Control Data,
Computer Field Maintenance,
Convergent Technologies,
Conway, COP London, Corporate
Modelling Consultants, CPU
Peripherals, Crellon
Microsystems, Cristie, Craft Data,
Cromemco, C/WP, Dacoll
Engineering, Dacom Systems,
Darkcrest, Datac, Data
Consultants, Data Design
Techniques, Data Dynamics, Data
products, Datapro Services, DPI,
Data & Research Services, Data
Track Technology, Datatrade,
Data Translation, Data Type
Terminals,.DDC, Dean
Electronics, Decision Data,
Dectrade, Department of Industry,
Derwent Data Systems, Diablo
Systems, Dicoll Electronics,
Digico, Digi Data, Dec, Digital
Microsystems, Digivision, Dilog
International, Direct, Discom
Trading, D M England, DN
Computer Services, Doric
Computer Systems, DRG
Business Machines, DTI Europe,
DVW Microelectronics, Dynatech
Microsoftware, Dysan, Electronic
Brokers, Emco Electronics,
Emulex, Epson, Equinox,
Ericsson, Estate Computer
Systems, Eurocom Data, Euro
Electronics, Euro Micro, Export
Software International, Facit,
Farnell, Feedback Data, Fenwood
Designs, Ferranti, Filetab Support
Services, Five Technology, Focom
Systems, Fortune Systems, Fuji
Film, Fujitsu, Fungus Computer
Products, Gandalf, Gemini
Microcomputers, Gems of
Cambridge, General Datacomm,
Gould Power Conversions,
General Instruments, Get NV,
Geveke, GMT Electronics, GNT
Automatic, Guifstream Bytech,
Gould SEL, Graffcom Systems,
Manatech, Great Northern
Computer Services, Gresham
Lion, Group NH, HAL Computers,
Halycon Data, Hamilton,
Hantarex, Hawke Electronics,
Hestair Dataline, HPA, Hewlett-
Packard, Hitachi, Honeywell,
Hytec Microsystems, |AL, IBM,
ICE, Immediate Business
Systems, Infodata, Information

Equipment Maintenance,
Informex, Input Business
Machines, Insight Terminals,
Instrumentation Labs, |IMP,
Integrex, Interlekt, Intermec, ICL,
International General Electric, ISG
Data Sales, C Itoh, Jones &
Brother, Keen Computers,
Kendata Peripherals, Kennedy
International, Keyboard Training,
Key Computers, Kode, KPG,
Lambart, Leenshire, Leeway Data
Products, Legend Computers,
Lifeboat Associates, Linear
Graphics, Lion Systems,
Livingston Hire, Logica VTS,
Logitek, Longs, Lucas Logic
(Nascom), Lynwood Scientific
Developments, Mannesman Tally,
Marconi, Master Systems, MBS
Microtex, McNulty’s Interchange,
MDB Systems, Mediatech, MEL,
Mellordata, Mercator Computer
Systems, Micom Borer, Micro-
APL, Microfin ‘Systems,
Microfocus, Microlease,
Micromanagement, Micro Memory
Systems, Micromite, Micromos,
Micro Networks, Micro
Peripherals, Micropro, Micropute,
Microsoft, Microsystems Services,
Microvitec, Midlectron, Millbank,
Mini Computer Systems,
Mitsubishi, Modus Systems,
Motorola, MPI Europe, MPSL, MSI
Data, Mullard, Multicomputer,
Nabu Commercial Terminals,
Nashua Computer Products,
National Panasonic, NEC,
Newbury Data, Nexel, Nine Tiles
Computer Systems, Nissel
Sangyo, Nolton Communications,
Norman Magnetics, Northamber,
Norsk Data, Nowask Datentrager,
Numeric Arts, OCL| Europe,
Office .Efficiency Machines, Office
& Electronics Machines, Offshore
Computing, Olivetti, Omicron,
Open Computer Services,
Osborne, Paul Corbett, Paxton
Computers, Peachtree, Peerless
Foam Moulding, Penny & Giles,
Pepper! & Fuchs, Perex, Perfect
Software, Pericom Data System,
Peripherai Hardware, Perkin
Elmer, Pete & Pam, Philips
Personal Computers, Plessy
Microsystems, Positron, Poss,
Power Testing, Pragma, Pets,
Precision Software, Prentice Hall,

- Qume, Racal-Milgo, Rack Data,

. Data Products, Tektronix, Telefile

Priam, Project Office Furniture,
Pronto, Prosig Computer
Consultants, Prospero Software,
Protek, Pye, Quest International,

Rair, Ramtek, Rank Xerox, Rapid
Recall, RCS Microsystems, Real
Time Developments, Real Time
Printers, Real Time Systems,
Research Machines, Rhone-
Poulenc, Riva Terminals, Roland,
Root Computers, Roxburgh
Electronics, RTS Technology,
Russet Instruments, Samleco
Computer Services, Sarel Electric,
SB Electronic Systems, Scicon,
Scientific Electronic Enterprises,
Selven Systems, Shelton
Instruments, Sherfield
Investments, Sinclair Research,
Sintrom Electronics, Sirton
Computers, Soft Option, Software
Connection, Software, Software
Products Group, Sola Banner,
Sony, Southdata, Stage One
Computers, Star Computer Group,
STC Business Systems,
Summagraphics, Superior, Swis
Tek, Symbiotic, Symicron,
Systems Designers, Systems
Productions, Systime, Tamsys,
Tanberg, Tandon, Tann
Synchronome, T Bar, TDI, Technel

Computer Services, Telxon, TSS,
Thame Systems, Thormn EMI,
Timeplex, Toltec Computers,
Tradesoft/Interam, Transam,
Transdata, Trend
Communications, Triumph-Adler,
Unit C, VAS, Vector International,
Verbatim, Vermont Research,
Versatec, Videcom, Video Marine
Services, VS| Electronics,
Wabash, W & G Instruments,
Walters Microsystems, Weir
Electronics, Wesper international,
Westra Office Equipment,
weyfringe, Willis Computer
Supplies, Wormaid Data Systems,
X Data, Xidec, Xitan Systems,
Xtec, Xylogics, Zenith Data
Systems, Zentec, Zeta Systems,
Zilog, Zygal Dynamics.

Please note that this is a partial
and abbreviated listing of
companies exhibiting, available at
the time of going to press.
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G.W.COMPUTERSLTD
RANGES

LONDON’S WESTEND
- BETTER SERVICE

NATIONWIDE OVERNITE SERVICE
PROBABLY THE WIDEST SELECTION OF NETWORKS...

MORE PRODUCT

MICROS..ANDPRINTERS ON DISPLAY NATIONWIDE
**+++*THE NEW DBMS lll (series Il of the world’s first ‘task-robot-programs’)*****

1400 character record sizes.

mathematical scratchpad...

record relational indexes....
translateable to any Ianguage
User-defineabie reporting

field protectioniclassification..
either-or. same as. greater. smaller...
sorts ‘alpha or numeric' any wmdow
12online file architectures,

titttFEATUREsttiti

32000 records per filename....

20 main/200 sub fields per record..

field and record related formulae..
‘Jump-to’ any of 32000 records per file.
vandom/bmarylkey/muItlplefleldsearc E
‘if-then’ questioning.

file protection/password entry.

range match. not match. integer match..
sort speed 500 records per 20 secopds.

12 online fite architectures...

240 fields using cross-refere
cross-record catculatlions.

‘Jump-to’ any record in 12 files.......... .
User-defineable files/fleld words/sizes...
endless 'either-or' matching
tormulatefrecall on selection criteria.

13 interrogation question types.

short fillng output/audit trails..

Word-star & Mbasic compatible..

DBMS II.7 NEW SWITCH MODE FACILITY ENABLES YOU TO CROSS UP TO 12 DIFFERENT FILES
(32000 RECORDS PER FILE) PRE-SELECTING ANY OF UP TO 20 FIELDS PER RECORD/FILE FOR
DISPLAY/PRINT OUTPUT (240 FIELDS) IN ALL. ONE MASSIVE ENQUIRY CAN PASS THROUGH

384,000 RECORDS

You might have two files whose records are directly related to each other, so that the first file (say containing names and addresses) refers
to the second file (say financial and other information relating to the same record numbers in the first file) directly. Then you ¢an simply
select that in file 1 you are interested in just the name and telephone numbers, whereas in file 2, you are interested in the income, trading
period and number of branches, information. Your enquiry can then pass through both files highlighting thatinformation only. Actually there
doesn’t need to be a strict correlation between the same record numbers in different files, and you can also on just one JUMP command go
to any record in any of the 32000 records in any of the twelve files and carry on cross-referencing from there onwards.

DBMS’'S MACROS WORK FROM THE MOMENT YOU INSERT THE ‘TASK DISK’ IN THE COMPUTER

Simply design your file, give its fields your words, setup your report mask, and then enter your records. Switch to "automatic drive’ and
formulated any task you wish to program to fulfill, the task is stored as a macro. Take a copy of the program on another ‘task disk’ and from
then on, the task disk will function without a single key-stroke. Think of a number of such ‘task disks’ such as ’‘stock-re-order reports’’;

‘’stock-valuation reports’’; ‘‘analysis’’

control’’; “librarian analysis’’; **

“’patient history analysis’’;
plus more?’’

"‘research-analysis’’

‘budgetting-analysis’’; ‘‘vehicle-location

Not only does this program surpass most of its kind that you might buy elsewhere, but if you buy the hardware from us, then you get it

FREE . ..

ex. training).

DBMS Il {(WITHOUT MACROS) AND DBMS Iit ARE FULLY IMPLEMENTED UNDER CPM-86 (tm)} AND MS-DOS (tm) |.E.:

SIRIUS/VICTOR/IBM  DBMS I11S £395.00 (or £250.00 by mail order ex. training) . . . DBMS lllis £575.000 (or £295.00 by mail order

MICRO-COMPUTERS PRINTERS [ SOFTWARE |

INTERTEC ~Superbrain 64K RAMB20K disks
-Superbrain 64K RAM700K disks
Lompustar 64K RAM320K disks
-Compustar 64K RAMT00K disks
NORTHSTAR -Advantage 64K RAM/700K disks
{exc DOS) -Advantage 64K RAMS.3M disks
TELEVIDEO 902 64K RAMITOOK disks

B02H 64K RAMZ7 3M disks

808 64K RAM/TOM disks

816 256K/750K disks
ACT -Sinus 1 256K/1.2M disks

-Sirius 2 296K/2.4M disks

-Sinus 3 256K/10MEG disks
VICTOR 9000 256K/1.2M disks
IBM -PC 64K RAMBAOK disks

-PC1 TAK/BA0K disks
1BM XT (TEN MEGABYTE}
lam XF (FIVE MEGABYTE}
Ten 4430
Five 64K § Meg disk
ALTOS ACSB00-2 64K RAM/IM disks

ACSB00-10 208K/10.5Meg disks
NEC APC 128K RAMM disks
CORVUS Concept 16 bit pc
SANYO (G30 64K RAM/320K disks
ABC 26 64K RAM/2.2M disks

Al computer prices include mbasic as standard
Al prices marked * are 816 bit machines.

WE STOCK MOST OF THE BEST KNOWN SOFTWARE ALSO MOST OF THE BEST
KNOWN BRANDS OF PRINTERS & PERIPHERALS FROM 300.00 TO 2700.00
{OKVEPSON/DRENECQUME/ANADEXRICOH)

OKI -Microline 80
-Microline 82A
-Microline 83
-Microline 84
-MX80/FT-3
-MX100/FT-3
-DP 9000
-DP 9501
-DP 9501 (A)
-9/45 RIO
9/55 RIO
-9/35 RIO
NEC -3510 RIO
7710 RO

EPSON
ANADEX

QUME

DRE
TEXAS
DIABLO

RICOH
OLYMPIA

-RP1600
-ESW 103 14 CPS

SYSTEM DEAL (our speciality)
ISAVES YOU 1500.00+

Buy any computer, any printer and 150.00 value
diskettes add £85.00 for cables anu testing.
add 10% for return to base warranty for 1 year (optional)
add £110.00 for delivery & installation {optional)
Training optional extra £120.00
and get completely * *** *FREE**°**
cpm handbook BO basic exercises 2000 sheets paper
DBMS 1.7 magic wand w/proc magic calc
mbasic 80 diagnostics msort/dsort
recover autoload instant basic
library boxs Jisk/games DT/AS/NS sorts
Total Value £1525.00
Based on 8 bit hardware, 16 bit software varies.
Here's a typical exampie of a complete system deal
1-Sirius 12Bk ram/1.2 megabyte disks 2395.00
2-0ki microline 80 printer 295.00
3-Cables & testing 85.00
4-Diskettes 150.00
S-price ditferential on magic/wand for word-star 100.00
software described above ***** FREE *****3025.00
We specialise in ‘STANDARD MICRO-PRINTER
SYSTEMS® as well as 'NETWORK SYSTEMS BASED ON
A SHARED HARD DISK'.
The range of computer products [mostly ex stock)
includes the most popular brands of micro-computers,
printers, modems, butfers, spoolars and software.

G.W.COMPUTERS LTD — Tel: 01-636 8210
POPULAR BRANDS OF EQUIPMENT WE SELL
MICROS: Sirius/Victor/I.B.M./DEC
Epson/North.star/Sanyo/Superbrain
Compustar/Altos/Apple-Lisa/Televideo
PRINTERS: Nec/Qume/Diablo/Oki/Epson
Olympia/RicohiTexas/Dre/Anadex
OTHERS: Corvus/Compustar
Hard disks networks and muitiplexors
SpoolersiModems/Butfers
most of the best known brands of software

PERIPHERALS &
ACCESSORIES

-6 Meg hard disk

-11 Meg hard disk

-20 Meg hard disk

-Multiplexor 7 station

-Mirror backup card

-Compustar 10 Meg hard disk

-CDC 144 Meg hard disk

-16 Bit u/grade

-18 Meg hard disk

-6 Meg hard disk

-12 Meg hard disk

-5MG fixed/SMG removeabie disk
3295.00

CORVUS

INTERTEC
N'STAR
RODIME
GENIE
QUADRAM -64K print spoolericopier 295.00
BIZCOMP  -RS232/Auto-modem 1200 baud  450.00
AST -port expanders (4 tmnls to 1 prir)395.00
GIX -pon expander (switcher) 95.00
NOTE: Corvus drives with multiplexor may network

sirius.. Superbrain.. Concept.. PET.. Victor..
IBM ..

G.Ww.L. -BUS VB.00 {Accounts)
-DBMS Il (Database)
-DBMS !l (by mail order only)
-DBMS IlI {database)
-DBMS Ill (by mail order only)
-FORMS/TEXT/CALC-DBMS IV
-Sales Ledger
-Purchase Ledger
-Nominal Ledger
-Stock-Control
-Address-Mailer
-QASOrttQNSort (500 Recs/14secs)
MICROSOFT -Mbasic 80
-Fortran 80
-Cobol 80
-Basic Compiler
-MU lisp/mu star
MICROPRO  -Word-star
| -Mail-merge
-Spelstar
-W-star/M-merge/Sp-Star
-BStam (communications)
-BSims (tele-comms’)
-CBasic
-Concurrent CPM/86
-CBasic86
-Pascal MT
-TiMaker
-CIS Cobol
-Forms Il
SORCIM -Super Calc
PEACHTREE Magic Wand
-Magic Calc
VARIOUS -including tele-comms etc
| Software formats on all micros in our hardware list.
All prices marked £ are available 8/16 bit formats.

(L—

BYROM
DIGITAL

| LIFEBOAT
M'FOCUS

SOFTWARE COMMENT!!!
INTEGRATED SOFTWARE IS PROPERLY
REPRESENTED, when the degree of inte?ratlon
reflects the ability to refer to as many different files,
as well as employ as many different functions,
under as many different modes as possible in one
program only. This principle not being observed, will
confer upon your purchases the attribute of their
being expenslve as an aggregate even though
individually they are cheap. “DBMS 111.7" and “THE
KEY" are comparably worthy -of such a label.

TERMS & ET
G. W. Computers LtdS(Géma (Wingn Ltd)
55 Bedford Court Mansions
Bedford Avenue London W.C.1. England.
Tel: 01-636 8210: 01-631 4818: tix 892031 twc g|
‘Boston office tix 94-0890
24 hour answerphone:leave address for ‘inopacks’
We do notoperate areader's reply card service.
Terms: CW.0. or C.O.D. Prices exclude V.AT..
butinclude all non-creditdiscounts available.
Nodealers. The above lists are not exhaustive
Please call at our showroom only by prior
appointment. Unless expressly agreed, all
warranties are commercial 90 days return
to base for parts and iabour. Annual
warranties and maintenance facilities
available nationwide through closely
related third parties.

TELEPHONES: 01-636 8210 : 01-631 4818 . TLX: 892031 TWCG (BOSTON 94-0890)




AN IMPORTANT ANNOUNCEMENT
FOR POTENTIAL SYSTEM BUYERS

Any serious buyer knows that although the HARDWARE
and SOFTWARE are both inter-dependant, the choice of
software is CRITICAL to the consequence of having useless
piece of hardware nor not.

With this in mind our standard system deal gives you the
software free with a system purchase. However, if you
want more!

NOW we have a piece of software that is a challenge to the
highest state of the art on micro-computers today. It's the
first of its kind world-wide. It is called THE KEY, and it will
unlock the power of your micro to the limits of your
imagination. it is very expensive however, because it is the
first to embody many features of other programs, in one
single program that has over-lapping functions. It costs
995.00 Stg., and is available with a system purchase.

it features, the entire list of functions already covered by our
program called DBMS Iil.7a to be seen elsewhere in our
advertisement. PLUS, ++ ++ + + + +

Paint any form including upwards from 100 (depending
upon size of ram in hardware) data fields on the screen.
Screen width up to 250 columns. Page lengths 100 iines.

The form might be a letter where data fields on the screen.
Screen width up to 250 columns. Page lengths 100 liens.

The form might be a letter where data fields are name-
addresses. Search files and accept any fields on teh
database into any fields on the letter. The form might be a
spreadsheet, where searches call records (in columnated

style) from the database and perform calculations, the
difference here is that unlike other ‘calc’ programs giving
you 254 lines per spreadsheet, THE KEY gives you 32000
lines if your database has that many records.

The standard attributes of any field, allow you to SEARCH
OTHER FILES for fields to accept into any field on the
current form, plus allowance to POST OTHER FILES any
fields from the current form into any fields on that file.
RELATE TO AS MANY OTHER FiLES, as the number of
data fields you have on the master form. Make data fields
CALCULATE AGAINST FORMULAE, and other data fields.
VALIDATE DATA INPUTS criticially character by character;
numerically, alphabetically and date-wise.

NO MANUAL NEEDED, all help menues accessible by hitting
‘esc’ at any point in the three major modes of activity
(create, data entry, data query).

You can set up dozens of individual files that eventually are
inter-connected through one master form; like an invoice,
order, personnel-file, stock control, mailshot. The master
form may at every juncture of a data field, go outside the
current form to supplementary forms for data retrieval, or
post-filing.

Come along the computing road with us. We're out in front
so you'll get the best there is at the price. On IBM and
SIRIUS.

The first robot-concurrent-forms-database-text-processor-
spreadsheet-no-manual-all-in-one-program.

G. W. COMPUTERS LTD — rct: 016314818

Contains the highest state of the art software available today

FORMS/TEXT/CALC/DBMS IV ALLIN ONEPROGRAM — “"KEY’’ — at £995

When you budget for acomplete system of software you eventually end up with a host of packages like, Sales, Purchases, Nominal,
Data, Text, Calc, Mailshot, Invoice, Order, Workflow, Personnel, and soon.
The listis endless and the outlay several thousands of pounds.
Features. Design a form as wide as a window of 250 characters, long as needed. Cursor movements are ‘left, right,
up, down, delete left delete right, tab right-left-up-down’ Paint your form as you like directly on the screen.

Write a letter as you see it on the screen, edit it then simply enter " P to print.

Set into the form, your data fields, "E££££ £’ and specific file-related activities, formulae and validation

checks.
Enter values and see the spreadsheet calculate itself.

Database. Search files for data to be inserted to fields specified.
All the features of DBMS ill, explained elsewhere in our ad.
Here’s an example of an invoice you might design for your stationery
You could design your own spreadsheet, order form, statement, or any other kind of form that is required to fit your existing
stationery.
INVOICE <O0>ELELECELELEL

ToE<1>LLLELLLELELET From: G.W. Ltd
C<2>CELERERELErrereee 55 Bedford Court Mans.
C<3>ELLEELLERELLLCELE Bedford Avenue
C<4>CELLECELLLLLE London W.C.1.
£<5>CELLLELLE Tel:01-636 8210

Date <6>££.£€ Tax point <7>££.£8 Agent <8>£¢£f
Quantity Description Cost Tax Total

<9>££E <10>CEELLEECLLELEE <11>EE <12>££ <13>£EE
<14>8£€ <15>CELCEFLPRLEPEr <16>LL <17>EL <18>L£€
andsoon...
Total...<19>E£LLLEE Tax...<20>££E£L

<??> items <1 >to <5 >internal command to request name input, and then search an address file for details.
<??> items <6 >to <7 >request date input and validate.
<??> item <8 >request agent number and validate range.
<??> <9 >request quantity, validate range.
<??> < 10>request description, search file, accept, and calculate fields <11>, <123, <13>, if finished in-
voice then calculate fields <19> and <20>
Now comes the more valuabie facility, you can provide the ‘FORM’ with file-related instructions, not only to request a 'console’ in-
put for a file search against names, and stock, but after the invofi(l:e is finished the fields you have selected may be passed to
related files.
EG: Send fields <0 >, <1 >, <6 >, <7 >, <11>, <12>, <13>, <19>, <20> to a sales ledger.
Then send fields <9 >, <10>, <11 >, to product analysis file.
Then send fields <0 >, <1 >, <7 >, <19>, <20> to V.A.T. file
Then send fields <10>, <11>, <12>, <13> to Nominal fedger.
Available at present onfy on SIRUS/iBM PC.
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YOU HAVEN’T
SEEN ANYTHING
LIKETHISONA

COLOUR MONITOR

BEFORE.

An RGB monitor from JVC offering a resolution of
370x 470 pixels for less than £150?

We guarantee you won'’t see another bargain like that |

in this or any other micro mag-or in any other supplier’s
showroom.

For we’ve managed to acquire the sole distribution
rights to these superb machines and we areable to offer them

atan unbeatable price.

There are two models available: medium resolution
(370x470 pixels) at£149.95; and high resolution (580x 470
pixels) at £229.95. (Both excluding VAT.)

The units have a 14" screen and are suitable for the
BBC Micro, Lynx, Oric, Apple, IBM and most other leading
micros.

They are robustly constructed in 2 handsome cream
casing. And come with a full year’s guarantee.

Delivery is good: your monitor should arrive
by courier service within ten days of our rec=iving your
order.

You can order by filling in the coupon below and
posting to: Opus Supplies Ltd., 158 Camberwell Road,
London SE5 OEE. Or by telephoning 01-701 8668 quoting
your credit card number. Or, of course, you can buy in person
at our showroom between 9-5.30 pm, Monday-Saturday.

MODEL REFERENCE 1302-1 Medium Resolution | 1302-2 High Resolution
RESOLUTION 370x 470 Pixels i 580 x 470 Pixels
CRT 14" I4_"
SUPPLY 220/240v. 50/60Hz. | 220/240v. 50/60Hz.
EHT Minimum 19.5kv Minimum 19 5kv
TN Maximum 22.5kv | Maximum 22.5kv
VIDEO BAND WIDTH GMHz. 10MHz.
80 characters by 80 characters by
DISPLAY 25 lines 25 lines
SLOTPITCH 0.63mm | 0.41mm
. R.G.B. Analogue/ [ R.G.B. Analogue/
#INPUT_'WDEO TTL Input | TTL Input B
SYNC ! Separate Sync on R.G.B. Separate Syncon R.G.B.
Positive or Negative Positive or Negative
On/offswitch and On/off switch and
EXTERNAL CONTROLS brightness control brightness control

Medium Resolution Colour Monitor(s) at
£149.95 each (ex. VAT).

Please send me

‘High Resolution Colour Monitor(s) at
£229.95 each (ex. VAT).

Connection lead(s) at £6.00 each.
Iunderstand carriage per monitor will cost an extra £7.00.

(N.B. A MediumResolution Monitor including VAT, lead, and
carriage costs £187.39. A High Resolution Monitor including VAT,

lead, and carriage costs £279.39.)
Ienclose achequefor&_ _Or please debit my credit card

account with the amount of & My Access/Barclaycard

(please tick) no. is_

Name_ -

Address_ S
Opus.

Telephone: B Opus Supplies Ltd.
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If your microcomputer job involves managing information, you’ll need a Compsoft Data Management
System. It’s your guarantee that computerisation will be a success.

Compsoft are world leaders when it comes to easy to use database ptograms. There is nothing quite so
genuinely user friendly, and nothing quite as powerful. And Compsoft were the winners of the 1983 RITA
(Recognition of Information Technology Achievement) Awards ‘Software Product of the Year’.

We can give your *Computer the power to breeze through the management of any record keeping
situation, — effortlessly, efficiently, and more accurately than you ever dreamed possible. From sales

ledger to stock control, purchaser ledger to personnel, clubs to customers, and in a thousand other ways,
we can lend a helping hand.

You don’t have to be a computer expert to use Compsoft’s DMS ot |Delta. Both programs offer fast,

accurate and elegant database power for both first time computer uses and professional systefms.designers.
You owe it to yourself to know more. Either return the coupon tolus, or ssmply telephone .
we'll send you a complete guide to our versatile database programs — &oday.

* Delta is available for almost any microcomputer with the MSDOS, PCDOS, CP/M, or MP/M operating systems, mc1
IBM, DEC Rainbow, SIRIUS, XEROX, ICL, EPSON and many others.

DMS is also available for Comqum_e_c‘.‘dmp_utug».__

>

A

Compsoft Limited Please se d me further detaild

11 ] , =
bigllams.Court Company

Shamley Green
Nr Guildford, Surrey Contact
England GU4 8QZ . Address
?) Telephone: Guildford (0483) 898545
’ Telex: 859210 CMPSFT  + pc
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80-BUS SOLUTIONS

GM813-
CPU/64K RAM

Board

* 4AMHz 280 CPU

* 64K DynamicRAM

* RS232Serialinterface

+ Two 8-BitlfOPorts

% 1200BaudCassefte
Interface

GM833-512K
RAM-DISK

* 512K Dynamic
Memory

* Simple Software
Interface

* Switching Allows
Multiple Boards

* High-speedS§ilicon
Disc

ShEwE e e s

GM812—-IvC

Board

* 80x25Display Format

* On-board Z80A
Microprocessor

* Programmabie
Character Generator

* 160x75Pixel Graphics

% LightPen|nput

GM829-FDC/

SASIBoard

* SingleDouble Density
Operation

* SingleDouble Sided
Drive Support

* Uptodmixed
5.25" and 8" Drives

* Industry Standard
SASIHard Disk
Interface

TWO SPARE SLOTS

The Galaxy 3 computer shown has two empty slofts,
Ina5board 80 Bus format, for simple addltion of
Gemlinl Multiboards to develop your
ownrequlrements.

The Gemini MultiBoard Microsystem provides arange of 15
tully-compatible microcomputer boards, which can be usedto
configure solutions for micro processor problems, from as many as
10 boards, to just 1. This flexibility is due to Gemini’s adoption of
accepted industry standards; especially the 80-Bus, specifically
designed for the Z80 microcomputer which forms the heartofthe
MultiBoard system.

The principle advantage of a Z80Bus systemisthe
abundance of software available operating under CP/M, by which
software becomes machine independant; providing the user with
the widest range of software available.

There isalso the opportunity to develop systems based on the
Galaxy 3 computer (shown above) which uses Gemini MultiBoards,
buthas2spare slotsin a 5-board frame for particular configurations.
Alternatively, the Galaxy 2 provides a cost-effective development
tool with 3spare slotsin a 6-board frame.

With MultiBoard thousands of permutations are possible.
Eight of our most popular boards are shown here, butthereisa
range of 15 available; together with mother boards, frames,
cables, power supplies, key boards and compatible
software ifrequired. Acomprehensive catalogueis
available from the Dealers listed, or'phone us to
discuss your requirements.

34

Vo CeminiMico

18 Woodside Road, Amersham,Bucks HP6 5EQ. Tel:(02403) 28321
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GM816 MULTI-
1/OBoard

* 6 )OPorts

* 4CounterfTimer
Channeils

* RealTime Clock
* Further Expansion
Capabllity

EV814—
IEEE488
Controller

* CostEttective
Controlier

* Comprehensive
Software Supplied

10828-Colour
Graphics
Processor
Board

* 640x576Bit

Mapped Display

* On-board 16-Bit
Microprocessor

* Comprehensive
On-board Software

GM811—
CPUBoard

{
% ZB0ACPU
* RS232Serlal 1l =
Interface
* 2x8-BIt!/O Ports
* 4Bytewlde Memory
Sockets

GEMINI MULTIBOARDS ARE
AVAILABLE LOCALLY FROM:

AMERSHAM, BUCKS
Amersham Computer Centre,
Woodside Road,

Tel: (02403) 22307

BRISTOL

TargetElectronics Ltd., 16 Cherry Lane
Tel: (0272) 421196

LEEDS

Bits & PC’s, Leeds Computer Centre,
62The Balcony, Merrion Centre,
Tel:(0532) 45887

LONDON W2

Henry's Radio, 404 Edgware Road

Tel: 01-4026822

LONDON SW11

OFF Records, ComputerHouse,

58 BatterseaRise, Clapham Junction
Tel: 01-2237730

MANCHESTER M19

EV Computing, 700Burnage Lane
Tel: 061-431 4866

NOTTINGHAM

Computerama, (Skytronics Lid.)
357 DerbyRoad

Tel: (0602) 781742

f MULTIBOARD COMPUTERS 8

comouters
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Chip-chat=—

quer current,
higher power

MOST OF the microprocessor systems
advertised in this or any other magazine
rely on two different semiconductor
technologies for their internal circuits,
namely NMOS and bipolar. NMOS is
currently the standard fabrication process
used for microprocessor and memory
components — see July Chip-chat.

To build up a complete system it is
usually necessary to add some *‘glue’’ in the
form of buffers, latches and gates. These
glue parts are generally chosen from the
widely available 74 series bipolar TTL logic
family. This cosy symbiotic relationship
between NMOS and bipolar parts is
unlikely to last for long, however, because
both technologies are being given the elbow
by an explosion of new devices which use
only CMOS logic.

CMOS actually stands for complemen-
tary metal oxide semiconductor, and has
the great advantage that power
consumption is reduced dramatically
compared with the other two technologies.
Every logic switch uses two active devices in
series, one N-channel and one P-channel,
instead of an active device plus a resistive
load as in the NMOS and bipolar family.

In an NMOS or bipolar switch circuit,
when the switch is on there is a constant
current flowing through the resistive load,
which means of course that there will be a
continuous dissipation of power. In the
CMOS switch, on the other hand, only one
of the two complementary active devices is
ever allowed to conduct at a time, and
so there is no standing current through
the switch and no continuous power
dissipation. Power is used when the
switches change state because current has to
flow to charge the gate capacitance of the
next switch, but the overall result is a circuit
which uses much less power especially at
low clock rates.

CMOS circuitry has been available for
quite some time — since the end of the
1960s, in fact — and it is largely thanks to
this technology that we can have a digital
watch which runs for two years or more
from a battery not much bigger than a pea.
So why, you may ask, hasn’t it been used
much for microprocessors and memory
circuits?

Well, it has, but like all good ideas it has
a drawback. CMOS logic circuits are
inherently more complex than their NMOS
equivalents, and have therefore been more
expensive to make and physically larger, so
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you ended up with less circuitry for your
money. The RCA 1802 CMOS micro-
procesor came out at roughly the same time
as the NMOS 8080. It has been widely used
in battery-powered applications, but take a
look at its simple architecture and scrawny
instruction set and you will see why no self-
respecting personal-computer designer
would touch it with a barge pole.

In recent years things have begun to
change rapidly and considerable R&D
effort has been expended to improve the
CMOS image, with dramatic results. In
the July issue I described how Intel,
traditionally an all-NMOS outfit, has
suddenly embraced CMOS and is about to
introduce a 64Kbit dynamic RAM which
uses much less power than earlier NMOS
devices. Hitachi has developed an 8K static
RAM using CMOS, and it can now be said

by Ray Coles

that the traditional gap between the density
of NMOS and CMOS has been narrowed
almost to vanishing point.

Although memory devices are leading
the CMOS revival, microprocessors and
glue parts are not far behind. Already
CMOS versions of many of the most
popular eight-bit NMOS microprocessors
like the 8085, Z-80, 6802 and 6502 have
been launched. Teamed with dense CMOS
memories these devices are making possible
a whole new generation of portable
microcomputers.

Just announced by Harris is a much
more exciting development, a CMOS
16-bitter, the 80C86. The 80C86 is pin and
function compatible with the Intel 8086 and
is already supported by a complete family
of CMOS peripherals. They include a
clock generator, bus controller, parallel
interface, timer counter and an interrupt
controller. At a SMHz clock rate the 80C86
draws 50 milliamps compared with 340
milliamps for the 8086, but. unlike the
NMOS device the 80C86 is completely
static and can be placed in standby mode
with a stopped clock. In standby the 80C86
draws only 400 microamps.

You might think that Intel is rather put
out by this development from Harris, but in
fact Intel has given its blessing and intends
to build the 80C86 itself in the near future
thanks to a technology-exchange  deal
which gave Harris details of the 8086

architecture and Intel a leg-up in the field of
CMOS technology. Before too long we can
expect to see CMOS versions of the 8088

.and even an 8MHz 80C86-2, which should

overturn for ever the generally accepted
axiom that CMOS is too slow.

Not that Harris and Intel are the only
companies working on 16-bit CMOS
microprocessors. Motorola is known to be
working on advanced CMOS versions of
the 68000, and the PDP-11/70-on-a-chip
known as the Micro J-11 from Digital
Equipment Corporation is also fabricated
exclusively in this technology. Glue parts
too are now becoming available in CMOS
and are helping to bring the all-CMOS
16-bit microcomputer closer to fruition.

The first CMOS logic family, known as
the 4000 series, has been available for about
15 years and has coexisted happily with
the bipolar TTL families throughout that
time. The 4000 series is used a lot for
battery applications, but it has never been
able to match the ever-improving TTL
devices on one important parameter —
speed. This fact has virtually excluded it
from the lucrative computer market, until
now. In the last 12 months there has been
what amounts to a revolution in the market
for glue parts, thanks to the introduction of
a totally new CMOS logic family called
high-speed CMOS or HCMOS. Whether
individual semiconductor manufacturers
have exchanged technologies, or whether
HCMOS was simply an idea whose time
has come, I do not know.

Remarkably, there are now 20 different
manufacturers who have either already
introduced, or are about to introduce, a
family of high-speed CMOS logic.
HCMOS, unlike the 4000 series, is available
in a form which is pin-compatible with the
bipolar TTL competition. It can therefore
offer drop-in replacements for most of the
TTL parts currently used as the glue in
microprocessor systems, but with the
advantage that much less power is needed.

All the ingredients are now available for
a totally CMOS microcomputer with a
performance at least equal to the
traditional NMOS/bipolar systems on sale
today. In the future it is likely that CMOS
will actually overtake the other tech-
nologies and become the dominant
formula. We can therefore look forward to
truly portable computers with a power and
memory capacity far beyond that of
today’s puny systems.
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ASCII VDUs

colour VDUs

graphics VDUs
viewdata terminals
voice, input/output
workstations

cases

integrated circuits
keyboards

memory

passive devices
peripheral controllers
printer mechanisms
recording heads
access, security & safety
card punches
environmental control
furniture

magnetic media
microfiche

microfilm

physical storage
power supplies
stationery

test equipment
point-of-sale
controllers

gateways

encryption

interfaces

local networks
message switches
modems

acoustic couplers
multiplexers

network manggement
PABXs

protocol, code & speed converters
teletex

test equipment
viewdata

teletext

voice and wideband
wide-area networks
calculators

local processing terminals
mainframe computers
microcomputers
multi-user microcomputers
16sbit minicomputers
32-Bit-minicomputers
word processors

screens

bar code readers & printers
digitisers

disc drives

floppy disc drives,
Winchesters
graphics/handwriting tablets
optical character recagnition
paper tape readers/punches
plotters

point-of-sale

colour printers

bureagux

consultancies

leasing and finance
maintenance

publications

recruitment

used equipment

software applications
accounting

CAD/CAM

CP/M based

modelling and simulation

36

interfaces card punches power supplies
daisy wheel printers environmental control stationery

line printers furniture test equipment
impact matrix printers magnetic media software systems
ink jet printers microfiche controllers

BRITAIN’S PROFESSIONAL COMPUTER SHOW

And no doubt you will be at Compec too.
At Olympia, From November 15 to 18 1983.

Another year’s gone by since the last Compec.
Another year of progress, success, achievement and
excellence.

And another year of problems, failures, hassles and
disappointments.

That’s why every computer professional

and serious user needs to know what’s

on show at Compec.

There's no other exhibition with the quality, scope, size
and sheer volume of information that's at Compec. There’s
no other show that repays so well the time you spend.

And there’s no better way to spend a day in
November than visiting Compec.

You'll know what’s going on behind the

scenes -and in front of them - to benefit your
present and future operation.

Compec tickets cost just £1.50 in advance- that's half
price-or £3.00 on the day Clip the coupon and make sure
you update yourself on the ever-changing world of DP,

Because there’s no doubt, whatever your interest,
whatever your need, it’s at Compec 83, Britain’s
number one computer show.

NODOUBT.
'S AT COMPE

. Name_ §

] To: Compec 83 Tickets, Reed Exhibitions,

Surrey House, 1 Throwley Way, Sutton SM14QQ.

Yes, I'll be attending Compec. Send me tickets
at the discount price of £1.50 each.

A cheque is enclosed for £
Reed Exhibitions.

payable to

Position.
Company
Address

PC10
Tickets will be availabie on the Show days ata cost of £300each ~ C2 Reg. NO 151537

URGENT~-PRIORITY APPLICATION!

message swjtches

modems

acoustic couplers
multiplexers

network management
PABXs

protocol, code & speed converters
teletex

test equipment

viewdata

teletext

voice and wideband
wide-grea networks
calculators

local processing terminals
mainframe computers
microcomputers

multi-user microcomputers
16-bit minicomputers
32-bit minicomputers
word processors

daisy wheel printers

line printers

impact matrix printers

ink jet printers

tape transports

telephone terminals

ASCIt VDUs

colour VDUs

graphics VDUs

viewdata terminals

voice, input/output
workstations

cases

integrated circuits
keyboards

memory

passive devices

peripheral controllers
printer mechanisms
recording heads

screens

bar code readers & printers
digitisers

disc drives

floppy disc drives,
Winchesters
graphics/handwriting tablets
optical character recognition
paper tape readers/punches
plotters

point-of-sale

used equipment

software applications
accounting

CAD/CAM

CP/M based

modelling and simulation
realtime

word processing

software systems
communications
database/data dictionary
languages

operating systems

query languages

report writers

transaction processing
compilers

utilities

and much more

COMPEC’S3

Olympia, London
November 15-18 1983
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The DUPLEX SUSS-BOX and
DUPLEX SUSS-ADAPTOR have
been designed to enable the less
skilled computer user to have a
better understanding of the correct
working connection between a
computer and a peripheral, such as 3 x
printer. This is achieved by using the
commonly used signals (wires) of the
RS232C serial data cable specification, a
matrix-block and special connector pins.

By inserting the connector pins into the SUSS-
BOX's matrix-block at the axis of two incoming
signals the user can quickly establish a firm
connection. The signals are routed into the SUSS-

BOX by two 25 way D type connectors; 1 x
female. | x male. The SUSS-BOX also provides a -
lamp for each signal to show its condition when

connected in-line, ie High or Low.

Pocket size

When the user has achieved the correct 'Pin-out’

between a micro computer and a printer the DUPLEX
MPE RING a SUSS-ADAPTOR should be used as a permanent
[ | means of connection. This is done by ‘transposing' the

correct matrix-block pin-layout already established

Jumpering between two or more signalsis with the SUSS-BOX onto the matrix-block of the SUSS-
possible by using three SEPARATE jumpering ADAPTOR, and then installing the SUSS-ADAPTOR in
lines also available on the SUSS-BOX & between the computer and printer.

ADAPTOR matrix-blocks, thus each of the
incoming 25 way connectors can be jumpered
independently.

WIRES ROUTED THROUGH THE
MATRIX-BLOCK:

On each connector, pins- 2, 3,4, 5,6, 8 &
20. All remaining pins are wired through.

Lines for jumpering:.- JAl, JA2, JA3 & JBI,
JB2, JB3. All separate lines. 6

SUSS BOO *"’*6

———2nd edition——
Ifthe user specifically wishes to connecta
microcomputer to the OCTET or HERMIT
typewriter/printer thenrefer to
DUPLEX's SUSS-BOOKX for details
on various microcomputer
cable 'Pin-outs'.

All prices are based on
cash-with-order terms

Midlands/North - 2 Leire Lane, Dunton Bassett, Nr. Lutterworth, Leicestershire LE17 SJP. Tel: 0455 209131 or 202150
South — 52 High Street, Stock, Essex CM4 9BW. Tel 0277 841011

® Circle No. 118
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The Commodore 64 is compact and nippy
like many other home computers.

The Commodore 64 has an enormous
memory: it’s a positively elephantine 64K.

If you're unsure as to why you should
want a home computer with such a big
memory, we'll tell you.

It means you can use more exciting and
advanced software.

This means you’ll get greater enjoyment

out of your home computer because you can do
so much more with it.

You can create high resolution graphics,
or reproduce the sounds of many different
musical instruments.

You can broaden your horizons with the
library of educational programs. You can teach
yourself programming, or you can entertain

YOU CAN SEE THE COMMODORE 64 AT ALL BRANCHES OF DIXONS AND WALLACE HEATON AND AT MAJOR BRANCHES OF BOOTS, RUMBELOWS, WH. SMITH, LASKYS, CURRYS, GREENS, ORBIT, MENZIES, MAKRO, TES!



But its memory...
well, thats a little different.

yourself with countless games.

As well as hundreds of software programs,
for use both at home and in the office, there’s
also every peripheral you're ever likely to need.

Turningyour 64 intoa super sophisticated
computer system with a printer, plotter, disk
drive anid monitor is simple.

Little wonder the Commodore 64 is seen

to be the premier home computer, especially
with a price tag of only £229, or less.

Makes the name worth remembering,
don’t you think?

C: commodore

FOR MORE INFORMATION CONTACT THE COMMODORE INFORMATION CENTRE. 675 AJAX AVENUE. SLOUGH. BERKSHIRE SLI 4BG

E FARE, WIGFALLS, SPECTRUM, COMET, JOHN LEWIS, WOOLWORTH, REDIFFUSION, CO-OP AND OTHER GOOD RETAILERS. ALSO AT BRANCHES OF A NATIONAL NETWORK OF COMMODORE COMPUTER DEALERS.

® Circle No. 120




The HX-20. For business on the move.

In today's fast moving business world,
your information has to move with you. Over
the past few years there has been an
increasing demand for a totally portable
computer with the ability to meet so many
challenges.

Epson, with over 20 years experience in
designing and manufacturing high quality
printers, have produced the HX-20, a
precision machine with its own rechargeable
power supply that can be used for just about
any task within todays discerning business:
from data capture to word processing, from
card indexing to sales order entry.
Communicating with other machines is no
problem and the HX-20 is easily coupled to
one of our fine printers. You can even link in
another computer system by using an
acoustic coupler.

Don't be fooled by its size, the HX-20 has
all the software back-up you'd expect from a
much larger machine and incorporates many
“bigger computer” features — 16k RAM
expandable to 32k with serial interfaces, a full
size typewriter keyboard, it's own built in LCD

-—.-_‘l

screen and a dot matrix microprinter. A microcassette
facility is available as an optional extra.

A complete computer that will either stand on
its own or could be the obvious extension to
your existing system.

More and more people are
finding out just how big the small
compact HX-20 is. Why don't you
find out for yourself — you owe it
to your business.

EPSON

Extraordinary product.
Exceptional quality.

Epson (UK) Limited, Freepost,
Wembley, Middlesex HAS 6BR.
Sales Enquiries: Freefone EPSON.
General Enquiries: 01-902 8892,
Telex: 8814169.

e sSon

O Please send me full details of the HX-20.

0O Please ask my Epson dealer to contact me.

Position

Company

PCHI/20 I
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DURING THE LAST two or three years there
have been an increasing number of articles
published in the press on the subject of
pirates. Usually these articles have been
unsupported by confirmed facts or
statistics, and are often apparently written
with the belief that everyone — and a
microcomputer owner in particular — is
basically dishonest and hence, obviously,
there must be a lot of pirating going on.

Furthermore, a quantity of these articles
have been prepared by authors who have
apparently not researched their subject
fully or at all, and have presented obviously
incorrect judgements on the basis of this
unresearched or ill considered data.
Pirating of software, particularly in view of
the recent furore over video pirates, is
considered by editors to be news and one
can therefore hardly blame them for
printing such articles. It is for these reasons
that the Computer Retailers Association
decided to investigate the true position and
release its findings in this article.

The word “‘copyright”’ is something of a
misnomer. Its implication is correct in that
the word means a right to copy, but in fact
it is generally understood in everyday
parlance to mean precisely the opposite,
namely a restriction on a person’s right to
copy. The prime statute at the present time
is the Copyright Act 1956. It has been
amended several times but in the main
stands today as it was written.

In the United Kingdom it is not necessary
for a British subject to make any formal
registration to bring his work within the
protection of the Act. The copyright arises
automatically when a qualified person
generates the appropriate work. It is, of
course, wise to state the copyright on the
work. It is in this respect that there are a
number of differences throughout the
world. Some countries like the well known
© symbol; others do not, but even for
world-wide release the statement in
microcomputer software ““‘Copyright- 1983
J Bloggs” is sufficient. You will see,
therefore, that the requirements necessary
in order to give a person copyright are quite
general and simple to implement. It is not
even necessary to publish the work in order
to be able to claim the copyright, although
publication will affect the life of it.

What does matter is that copyright will
only subsist in original works which are
defined under the Act. Thus, Section 2
states that copyright subsists *“ ... in every
original literary, dramatic, or musical
work ... of which the author was a

PRACTICAL COMPUTING Nevember 1983

qualified person at the time when the work
was made ... ”>. Section 3 of the Act
extends copyright to include artistic works
and specifically mentions paintings,
sculptures, engravings and photographs,
together with works of archtiecture. A
catch-all sub-section extends copyright to
all works of artistic craftmanship. Part II
of the Act extends the subsistence of
copyright into sound recording,
cinematography, broadcasts, television
broadcasts and other items. The words
“‘qualified person” refer to the author’s
nationality.

In the context of microcomputer
programs the would-be plaintiff relies on
the first two categories mentioned above;
that is to say, literary and artistic works.
Luckily for many of us, copyright
protection is extended by the Act regardless
of literary or artistic merit.

When judging any specific case,
therefore, the first thing that has to be
decided is whether or not any particular
work comes within the Act. In order to
decide this there are two prime
requirements. First of all the work must be
original and the author must have instilled
into the work a sufficient degree of labour,
skill or judgement so -as to qualify.
Secondly, it must be a category of work
defined by the Act, such as “literary’’ or
‘“artistic’’.

Restricted acts

The manner in which the Copyright Act
is given teeth is by the law saying, first of
all, that certain works will qualify for
copyright and secondly that there are a
number of specific restricted acts which
third parties are prohibited from doing,
with regard to those qualified works.

There are a number of restricted acts, but
for the sake of our discussion we are
primarily concerned with the restrictions
imposed by the act upon:

a — Reproducing the work in any material

form,

b — Publishing the work,

¢ — Making an adaptation of the work.
Although the law, and the Copyright Act in
particular, does not define the word
“publishing’” as we do in common
parlance, the second of the above three
restrictions is sufficiently obvious to
require little comment. The third is fairly
straightforward as well; the Act is simply
saying that one cannot adapt the work for
another use as, for instance, including a

Random access=—

Don't do it!

A J Harding, writing on behalf of the Computer Retailers Association, argues that
existing U.K. law prohibits unauthorised copying of software, with the possibility
of heavy damages being awarded against offenders.

subroutine written by one author and
inserted into another author’s program.

It is the first restriction that has caused
the most problems in the discussions on
computer software copyright, in particular
whether or not the work is reproduced in a
material form when it is loaded into
computer memory. However, when we
started this article we mentioned that we
would be looking only at the practical
aspects of copyright, and there seems to be
little doubt that in the majority of cases
there would be no difficulty in proving a
restricted act. The first of the restrictions
after all is extremely wide and it is very
difficult to see how a would-be pirate
would be able to do anything with code
without reproducing it in some material
form. Hence, although idealistic
discussions on whether or not loading a
program into memory is reproduction in a
material form is very tempting, from a
practical point of view such discussions are
of little value.

Infringement

So far the Act has said that certain works
will qualify for copyright and we have also
described that it stipulates that certain acts
are restricted. Infringement of the
Copyright Act will occur when a person
performs a restricted act without the
permission or licence of the copyright
owner. There are a number of other
infringements which can be made upon the
rights of the copyright holder, but we feel
that it goes without saying, for instance,
that a third party who “‘sells, lets for hire or
by way of trade offers or exposes for sale or
hire any article or by way of trade exhibits
any article in publication’’ — Section 5(3)
— will be in contravention of the Act.

Let us put all of the above together. If it
is accepted that microcomputer software is
a work coming within the provisions of the
Act, then various acts done in relation to
that work are restricted, and if a person
does them he is in infringement of the Act
and penalties flow therefrom.

It is, therefore, of prime and paramount
importance that it should first of all be
decided whether microcomputer programs
do in fact come within the ambit of the Act.
That is to say, that they are either literary or
artistic works.

Contrary to what appears from the press
to be widespread belief, there is in fact very
little doubt that microcomputer programs

(continued on page 43)

41



re pastdecisions
ing you back?
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Thenyou should have decided TeleVideo

It's so easy to be wise after the event —but if you've chosen So your initial investment goes on working for you for years
to come — and that's down to reliability too, something

a micro that's too small for your business already, then we're
afraid you've made a rather expensive mistake. TeleVideo have built their reputation on.
But if you're still looking, don't worry. Simply take a look at Midlectron have made it so easy to get your hands on a
TeleVideo. Just pop into one of our dealers (you'll find one

TeleVideo. When it comes to choosing a business micro, it's
the only decision you'll ever need make. listed that's near you). They're all backed by the service and
That's because every TeleVideo system is designed to support that has made us one of the leading micro distributors

in the UK.
We know that TeleVideo is the right decision for tomorrow.

So why not test drive one today?

grow with you. Your first TeleVideo can become part of a
network of up to 16 micros and intelligent terminals by simply
plugging into their TS 806 or TS 816 service processors.

———
a [ ]
—-a—-a—— MIDLECTRON DISTRIBUTION
— -_— L) _-— A ]
.— — = — —
E—— A . A A J
2 -— o — ar— -
- em—— — - Southern Office: Northern Office:
N [ g N.E.C. World Trade Centre, St Katherine's Dock. London, E1 9AA. Midlectron House, Nottingham Road, Belper, Derby, DES5 1JQ.
Tel (01) 481 9919 Telex' ¢ o NEC 884671 Tel: (077 382) 6811 Telex: 377879.
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Your Local
Midlectron Dealer

SOUTHERN

Cambridge
Resultant Ltd 0223-315832

Cheshunt
East Herts Comp. Serv. 0992-28502

Harpenden
Alpha Datasystems Ltd 05827-66136

LONDON

Insurance Automation 01-486 1670
Digitus Ltd 01-379 6968
Essex Micros 01-597 3741

NORTHERN

Blackburn
B.E.C. Ltd 0254 677215

Leeds
System 85 0532-778717

MIDLANDS
Birmingham
Q-Comm Ltd 021-622 7165

Derby
ISYS Ltd 0332-380311

Harrold
Robin Ramm & Partners 0234-721150

Hereford
P.M.S. Developments 0432-265768

Leicester
Horizon Software 0533-556550

Newport Pagnell
Goldcrest Ltd 0908-676198

Northampton
Micro-Aid 0604-716774

Rugby
O.E.M. L .td 0788-705223/4

WEST COUNTRY

Bideford
ommonsense Comps. Ltd 02372-4795

Bodmin
Computing & Comms. 0208-82456

Bristol
rcator Computer Systems 0272-731079

SCOTLAND

Dundee
Unicorn Ltd 0382-454607

N. IRELAND

Belfast
S.N. Systems 0232-668232
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(continued from page 41)

are covered by the Copyright Act 1956 as it
stands at the present time. The fact that the
Act does not specifically use the words
““microcomputer programs’’ has nothing
whatever to do with whether or not such
works are covered — except of course in the
affirmative. That is to say, if when the Act
was written microcomputers had been
around and specifically mentioned then, of
course, I would not be writing this article.

It is in no way uncommon for a statute
not to mention various items which in fact
it covers. Obviously this has to be so, as no
Act could be drafted so as to cover all
possible contingencies, not only at the time
it was drafted but also which might arise in
the future. Deciding whether or not any
specific matter comes within the ambit of
any specific Act is, if it is not actually
mentioned in the Act, for a judge to decide.
So although it is no doubt obvious, it bears
repeating that the mere fact that micro-
computer software is not mentioned in
specific words in the Act, has nothing
whatever to do with whether or not the Act
covers microcomputer software.

The authority for the statement that
software comes within the Act is strong.
Contrary to what a lot of people seem to
think, there have been at least three cases in
which a High Court judge had decided that
the Act does apply to microcomputer
programs. The first such case was one in
which I was personally involved as a
plaintiff back in 1980, the second was in
mid-1982 and the third in late 1982.

Presumably the reason that some
magazine writers have had doubts is that all
three of those cases — and there may well
be more — have been ended at the
interlocutory stage. In other words, for one
reason or another the plaintiff has obtained
his redress against the defendant, who
infringed copyright, without having to take
the case to a full trial. In two of them, for
instance, what are called Anton Pillar
orders were granted. It is beyond the scope
of this article to go into what an Anton
Pillar order comprises. It is sufficient for
our discussion to know that, before one is
granted, the judge that is hearing the case
has to be satisfied that the Copyright Act
covers the works which are the subject of
the action. Hence at least three High Court
judges ‘have decided that software is
covered by the Act.

In addition to the above, to my
knowledge two learned counsel, one of
whom is well known for his knowledge of
copyright and the other who is a co-author
of the prime textbook on copyright, have

=Random access=——

expressed their opinions that micro-
computer programs do come within the
Act. The only uncertainty arises from the
fact that no plaintiff has yet seen any
economic sense in pursuing the matter to a
full trial.

What therefore is the difficulty? In fact
the answer to this is in the negative, there is
really none whatever. Any defendant who
took a microcomputer program and copied
it with the intention of making some money
out of it would, as the cases mentioned
above prove, be in a great deal of trouble. If
the injured party wished, such an offender
would be faced either with an injunction, a
claim for damages or both, but in any event
with a very large bill not only for his own
costs but for those of the plaintiff as well.

If there is a difficulty, then it is in the area
of whether or not what the defendant has
done is a restricted act. Every informed
opinion that I have ever seen supports the
contention that the loading of a program
into memory by a third party is a restricted
act. Indeed, it would have to be — although
this is a dangerous phrase to use in law — a
matter of common s$ense that, as a
microcomputer program comes within the
Act, then the loading of it into memory
must be a restricted act if only by reason of
the fact that that is what the offender does
with it before he copies it.

The results of
infringement

So if you do it and you get caught, what
happens? The quick answer to this is that it
depends entirely on the plaintiff. In the
cases which have occurred so far, the
plaintiff has decided that an Anton Pillar
Order and resulting settlement has been
enough. Thus, in at least one of the above
cases damages were agreed and paid and
the matter left at that.

Perhaps the most important point to
understand is that ‘‘innocent” infringers
are just as likely to find themselves at the
receiving end of a writ as are the more
morally guilty ones. Put another way,
theoretically a customer who copies his
Invaders to give to his friend is just as likely
to find himself sued as is the company who
specifically sets out to rip off a major
accounting system for profit. It is only the
infringement that the court is concerned
about.

I personally happen to be one of those
people who feel that the microcomputer
software industry is not being ruined by
copying. Various tests and statistics that I
have carried out in my own business tend
me to this belief. However, without a doubt
copying goes on. I have been to user group
meetings and indeed have had customers
sitting on the other side of my desk, who
have admitted to owning a program which
they did not buy. It continually amazes me,
that an otherwise sensible law-abiding man
can willingly take the risk of ending up in
the bankruptcy courts simply to save
himself a few pounds.
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SOFT OPTION-SOFTWARECENTRE

When you're thinking software, think Soft Option first. Chances ‘
are we!ll have the right product, in the right format, on the shelf in

o, & PROGRAMS INCLUDE:

quantity. 5
We despatch fast from stock. We also offer a dealer pricing i  Our complete list of
system to suit individual needs with cumulative discounts available. software is too long to
Finaily, we know about software—we can give you technical publish and changes by the hour
support when it's needed. but here are a few examples to

So make Soft Option your first call. We'll soon become your first  whet your appetite.
choice.

vy

WORDSTAR  MICROPRO’s

8 ? " | MACHINE FORMATS INCLUDE: comprehensive word
: ! processing system.
i , PL/1-80 DIGITAL's PL/I
BIT " | Software can be made Compiler.
availablein8BIT or 16 BASIC-80 MICROSOFT's popular

) : rful basi
CP/M80 CP/M86 MS-DOS  BIT formats to suit most micro- S

computers currently on the Compiler too.

and IBMPCSoftware ™' ocuane FORTRAN:R0] Foruftn SRRy

Su perbrain - COMPLETE data.
North Star Horizon OORE ?ﬁ’e;??ﬂc?%%?éﬁng
; system.
AW U3 North Star Advantage — EASYFILER  bata Recording

\ System for the IBM PC
: We hold Stocks Of most COIUmbla PC by IBM PC dBASE I from IUS
software manufacturers Televideo= Apple Relational Database

Management from

nclugig: e irsSiri Ashton Tate.
MICROPRO CP/M 8" =Rair=Sirius

LGOS RING THE SOFTLINE Grantham(0476) 860171

SORCIM All products are supplied complete with full originator’s documentation.
IUS Please send large s.a.e. for full details.
VISA

ASHTON TATE TRADE ENQUIRIES WELCOME. .

¥
CENTRE

The Soft Option (UK) Ltd. Home Farm House Colsterworth
Grantham Lincolnshire NG33 5HZ Tel: Grantham (0476) 860171
® Circle No. 119
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A computer that, forthefirsttime, works
with you rather than just for you. Hardware
and Software co-ordinating perfectly, Apricot
arrives complete and ready to work.

The MicroScreen " on the keyboard,
unique to Apricot, performs a variety of
practical functions—as a calculator, calendar,
time display, and as a window on the screen.
Most significantly the MicroScreen' " prompts
and assists the user by presenting simple
options whilst running applications.

Microscreen

Incorporating the very latest advances
in computer technology, Apricot uses 312"
pocket-size diskettes. Secure and compact,
yet offering increased storage capacity.

apric

As youd expect with a 4th generation
system, Apricot offers true 16-bit processing,
multi-processor architecture and 256k RAM
as standard.

With Pulsar 16-bit business
software and compatibility with
the best selling ACT Sirius 1 and
IBM PC, Apricotalready has the
largest available softwarelibrary.




Apricot includes over £750 of software—
SuperCalc spreadsheet, business and
communications software—to ensure that
your system is immediately effective.

And because executives are
not office bound,
Apricot offers
portability, a further
feature aimed at
improving efficiency.

Powerful sleek and

sophisticated—and
all at an amazing
4th generation
price.

l;,_-n-. |
e

ACT (UK) Limited
FREEPOST, Birmingham B63 1BR
or call 021-501 2284




NETWORK

# The Network will support over 30 terminals & Message facility

* 11.8 Megabytes Hard Disk Storage * Shared or local printer

* Global drive with common read only files * Terminals can support local floppies

# Password protected, read/write files * Fully intelligent terminals with dual processors
* Common read/write files with file locking & 64K System RAM

Limited number of Dealerships
available in the UK.

QUANTUM COMPUTER SYSTEMS LIMITED. THE LEEDS COMPUTER CENTRE /7 arie0amD conuren
55, WADE LANE, MERRION CENTRE, LEEDS LS2 8NJ
Telephone (0532) 458877

® Circle No. 126




TOWARDS THE END of the conference a
delegate commented: ‘“When they have
conferences on Fortran, do they ask
themselves what will come after Fortran?”’
The remark sums up the highly critical
attitudes of Logo supporters towards
themselves and their language. They see
Logo as a means by which education and
learning can be immensely improved, but
they are pragmatists and try to see the
consequences of their actions.

The first conference of the British Logo

Users Group, held in September at
Loughborough University, was a
resounding success. With very little

publicity, apart from one letter in the Times
Educational Supplement, about 250 people
attended the conference, and many joined
up as Bluggers.

They ranged from primary-school
teachers who had used Logo in their
classes, and found it had worked, to
workers in artificial intelligence who use
Logo in teaching Al to undergraduates.
One category which was rather poorly
represented was that of computer scientists.

The star of the show was Professor
Seymour Papert from MIT, author of
Mindstorms and inventor of Logo and
turtle graphics. The central message of his
opening talk was that children learning with
Logo are engaged in a subversive activity.
They often find out what they are not
supposed to know, though, as he noted,
this is what education and learning should
be about. Logo is more than just a
language, it is a philosophy. Children are
always capable of far more than we give
them credit.

Used properly with children, the
computer produces a continuing Hawthorn
Effect. Papert wondered whether, when
computers become normalised, children
would become non-subversive. He hoped
not — he thought not. At least, through
using Logo children would then have a
more accurate idea of the place of the
computer in our culture than they would
otherwise.

With Logo children develop very
different styles of programming. The

Printout extra
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Boris Allan spent a weekend with the Logo faithful at
BLUG’s first full conference.

language does not try to force children —
or adults — into any form of fixed style.
Children might develop what is con-
veniently called a ‘‘structured style of
programming if they find it natural, but
they are not funnelled into unnatural styles
by the computer language or the form of
teaching. Papert expanded on this attitude
towards children and learning, and struck
many a chord among his audience.

One of the most valuable aspects of any
conference is the opportunity it provides
for making contact with the other
participants. Many of the teachers at
Loughborough found that much of what
Papert had said matched their own
experiences with children.

From a school which has been using

Computer Concepts’ Logo 1, a very simple
turtle graphics, on the BBC Micro, one
teacher reported an interesting difference
between the sexes. Girls found the
graphical aspects of Logo engrossing, she
said, and they learned mathematics
through that interest. Boys at first were
more interested than girls, but when the
boys found the girls were just as good they
began to ask for conventional sums with
conventional ticks and crosses.

These experiences matched research
findings from the Department of Artificial
Intelligence at Edinburgh University.
Workers there found that Logo did not
hinder boys, but actively helped girls. The
Al department at Edinburgh has a long

(continued on next page)

.
e,

Seymour Papert (right, facing camera):
learning with Logo is a subversive activity,
but will it remain so?
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Blugggrs

{continued from previous page)

history of research and development in
Logo and is responsible for the version of
Logo on Research Machines micros. The
Edinburgh version of Logo is rather
different from most others, which tend to
follow the MIT formulation.

The radical ethos which seems to
underpin Logo does not mean that teachers
who use and support Logo are unaware of
the practicalities of teaching. Deborah
Booth, who has been using Logo for a year
in the Chiltern project, gave a very
enlightening lecture on how Logo might be
used.

Two key elements to come out of her talk
were communication and assimilation:
‘“‘communication’> in this context had
nothing to do with networks or modems,
she meant communication between
children. It was found that children
progressed better in small groups of two or
three than alone. Deborah Booth found

For details of BLUG contact Pam Valley,
26 Tithby Road, Bingham, Nottingham
NG13 8GN.

Workshops on list processing continued
after the main conference sessions.
that mixed-ability groupings did not work
so she organised the groupings by ability.
Interestingly, this grouping by ability was
by computer ability and was often
unrelated to other abilities.

Computer manufacturers were well
represented, with machines from Texas
Instruments, Atari, Research Machines,
Apple and IBM PC. Some Spectrums were
to be found running micro-Prolog. I was

most taken with the Atari Logo and least-

taken with the Research Machines version.
Logos are due to appear for most machines
— with the notable exception of the BBC.

Since this was a Logo conference there
were turtles from Jessop Electronics, and
the designer of the BBC Buggy. M P Doyle
demonstrated a computerised teaching
device which children operated by pressing
pictures or ‘‘icons’’ on a touch-sensitive
surface. It may not be Logo but it is highly
interesting.

Printout extra=—=

Turtles were to be seen in their various
guises.

The conference reached a climax with an
open session in which most energy went
into castigating Acorn for the lack of a
proper Logo for the BBC. It was suggested
that the government should consider
increasing the numbers of makes of
approved microcomputers so that more
schools could use Logo.

Primary schools normally have BBC
Micros or Spectrums, and it looks as if the
Spectrum version — nearly finished, so its
writer told me — will be the only one
available to them. Secondary schools are
more likely than primary schools to have
Research Machines, but Research
Machines Logo is rather different and
memory is rather tight.

Looking back at this conference, my
memories are mainly of the enthusiasm
shown by nearly everyone I met. I will also
remember that Acorn was less than
popular.

copy applications.

can benefit.

The Graphwriter software package has over 40
business graphics formats and is very simple to use so
no computer experience is necessary.

Hard copy is from the Houston DMP-29 HiPlot
plotter which produces clear, high quality plots onto
plain A4 paper or overhead transparencies.

The complete Graphwriter system with plotter is
priced at under £2400 and can generate over 400
charts per month so everyone in your organisation

BUSINESS GRAPHICS FOR IBM PC

A complete Business Graphics Package that can turn
your reports, presentations or marketing information
into clear, high quality graphics for audio visual or hard
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Sintrom Electronics Ltd
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LONDON COMPUTER CENTRE

NEC ADVANCED
PERSONAL

COMPUTER
16 bit 8086 128K Ram
2.4Mb Disk Storage
CP/M86 - MS DOS
Green Screen
Colour Display

£1985
£2595

/

/ 192K RAM

£1735
to 256K

“EPSON OX10

Upgradeable

SIRIUS 1

1.2 Mb Disk Storage £2195
2.4 Mb Disk Storage £2695
10. Mb Disk Storage £3995

apricot 256K from £1495

Multi Fonts
Zoom
Graphics

Hard Disk for IBM PC,
Sirius, @X10 NEC

20 Mb Tape
Streamer £1495

S UPERBRAIN2
g Dedicated
S—sts  from
£1865
H xzo 5 %r:gg:grvr::rt?et;?%é?d Processor,
Portable with built -
line display
£433

| A Tk
Wordstar
Keypad

PORTABLES

EPSON TANDY 100

address book, scheduler, and
in printer communications. Large 40x 8 char.
from £402

New TANDY
Model 4

CP/M3.0
64K-128K RAM
from £1299

TELE-VIDEO

806/816
the Multi User
Computer System

SENDATA 800 SERIES
ACOUSTIC COUPLER
£220

* Compact, lightwelght, portable

* 10 hours operation from the

‘ rechargable batteries

* 300 BPS answer/originate

“ Handset sensor on/off switch
* New crystal controlled

circuitry

*B.T. Approved.

New ZORBA

Porta ble
full 80 x 20
display

800K disc
storage

£1595

FLOWRITER
RP 1600
60 CPS

Fast and reliable
8K buffer
£1600

TECF10
40 CPS

Diablo 620 compatible
Japanese reliability
£1350

New JUKI 6100
Daisywheel 18 CPS
Bi directional

Adler

daisywheels \

Diablo 630 -
£399 0y

~——l 3 in0One
TOSHIBA
P1350

24 Needies - high speed
drafts 190 CPS Letter Perfect
Printing 100 CPS Addressable Pin
Graphics £1130 Options:

Tractor £87: Sheet feeder £520

3 TRAY AUTO
SHEET FEEDER

For originals,
copies and envelopes.

£695

EPSON

FX80/100

CPS

OKIl 84
200 CPS

£850

SINGLE
SHEET
FEEDER <375

SUITABLE FOR MOST DAISY PRINTERS

All prices are Exclusive of VAT and Delivery. Dealer Enquiries invited on all Products.
Large range of CPM Software available. Please phone for Prices.

New SHINWA
CP 80 MATRIX
PRINTER

80 CPS Friction and Tractor inc.

interface cable and paper £250

Demonstrations on all models.
43 Grafton Way, London W1P 5LA (Opposite Maples)
Opening Hours: 10-7 Mon-Fri. 12-4 Sat.
01-387 4455 (4 lines) Telephone Answering Service After Office Hours Telex: 8953742
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MEMBERSHIP NOW EXCEEDS 20.000

— 18,000 MEMBERS CAN'T BE WRONG — BEEBUG PROVIDES THE BEST SUPPORT FOR THE BBC
= MICRO. BEEBUG MAGAZINE — NOW 62 PAGES INCLUDING NEW PRODUCT GU!DE SUPPLE-
MENT — DEVOTED EXCLUSIVELY TO THE 8BC MICRO.
Programs — Hints & Tips — Major Articles — News — i - C. y. PLUS
discount scheme with National Retailers. PLUS Library — a g ing range of
Only £3095 + VAT Complete software from around £3.50 per cassette, 10 Magazines a year. First issue April 1982. Reprints
of aflissues available to members.

01 + Microtelex + Comple'e acc eSSOl’ieS AugiSept. issue: Games — Space Lords 32k} a two-player space battle, and Mars Lander |1 6k) Build

Yourself a light Pen — simiple explanation for the beginer, together with a sample program. Use our

g g *“Contact Points for the Beeb™’ to discover who to contact when in need. We show how to put those

and lnstallahon ‘awkward’ cassette programs onto disc. Final instaliment of our popular 5-part series on “"Using

Files”" R of - i et, ic's Disc Filing System, two Eprom programmers,

MICROTELEX Interface means and the tax advisory package *'Microtax”” This month's isual programs include Spider’s Web, Super

Ol E l . B T Large Screen Characters, Bounce and Swing. We also show how to hold two complete screen pic-

mu ates expen51ve -4 tures at once, and switch rapidly between them in “"Dual Scieens on the Beeb’”. A Crossword, Brain

o H Teaser and our 4th C itlon provide a itive edge to this month’s magazine. We
Electromc Telex Machmes also have our very popular scattering of Hints and Tips.

PLUS: GIVES ALL REGULAR October issue: Games — Munch-Man, a Snapper type game with super graphics Illusions graphics

Ol FEA TURES' and sound you won’t beeve. A versatile :Renumber program for Basic, Fabric Pattems, an invisible

Alaymn Clock, Disc Sector String Search and a program for drawing 3D Surfaces. Articles on the
Telotext mode for beginners, Compilers and Interpreters, using Joysticks, using the Speech Syn-

e AUTODIAL! thesizer and more. Reviews of two Cassetta Recorders {Marantz Superscope €190 and Acorn Data
i | Recorder), three Printers {NEC pc-B0238, STAR DP840 and CP-BO, and lots of new games software
e 200 + NUMBER MEMORY! {and we've arranged SPECIAL OFFERS for memibers). Plus 8 review of the new Acom Electron and
® SENDS WORDSTAR FILES! news of our new magazine for Electron users calied ORBIT. Plus all our usuat features like Hints and
o TIME DELAY FOR OTHER TIME Tips, Postbag, and a new Brainteaser,
ZONES! ine prog now ilable on cassette to members at £3.50 inc: VAT & p+p — see
= ApriiiMay Issue for details
e MULTIPLE SEND — TELEX
BEERUG NEW OPERATING SYSTEM OFFER
MAILSHOTS! BEEBUG members tan now obtamn the hew 1,2 OPERATING
o RECEIVES DIRECT TO DISC — i . sév'\s;lTEM aor;n at around HALF PRICE
ee {V] agazine February. March or Apnil for details.
SAVES REKEY]NG' As aresult of BEEBUG negotiations with Acorn the ROM now may
= also be offered by other user groups to therr members.
Dealer Enquires Welcomed i MEMBERS SOFTWARE LIBRARY
1 BEEBUGSOFT: BEEBUG SOFTWARE LIBRARY
ry Please send more details on Microtelex! offers bers a growing range of sof trom £3.50 per
cassette.
| L 1. STARFIRE {32k). 2. MOONLANDER |16k). 30 NOUGHTS AND CROSSES
Name (32k). 3. SHAPE MATCH {16k}, MINDBENDER ({16k), 3. MAGIC EEL (32k), 5.
Cylon Attack (32k). 6. Astro Tracker {32k}
Utitities: 1. Disassembler {16k). Redefine (16k), Mini Text Ed 132k)

1 {32k}, 2. ile (3k)
13% discount to members on the excellent wordwise word processing
package — this represents a saving of over £5.00,

Send £1.00 & SAE for Sample Make cheques to BEEBUG and send to:
Membership U £5.40 for six manths BEEBUG Dept 5, 374 PO Box 109
£9.90 lor one year .
Overseas one year only. Baker Street, High Wycombe,
Europe £16.00 Muddle Eas1 £19.00 Bucks HP11 2TD.
| Other Countries £2700 St Albans, Herts, AL1 1AR

67551

Telex: 837074
North Bar. Banbury
Oxon. OX16 OTF

Position

Americes & Atrica £21.00
Tel. No.

|
Co
Telephone (0295) | Add
|
|
'
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HOW!

If you want to know ‘How' to select the right computer, steer
clear of cowboys and come for a pow wow at The Leeds
Computer Centre. Tactically, you'll be in the right camp in order
to win the battle. The Leeds Computer Centre are Big Chiefs in
the computer business. Having held dealerships for most
leading makes since each came on the market, they are also
responsible for innovations approved by major manufacturers.
They have even developed their own complete computer
systems which are widely used overseas as well as in the United
Kingdom. These are the people to guide you.

The Leeds Computer Centre will be glad to show you the
latest in computers with ‘‘reservations’’. They are only prepared
to offer the best quality and value.

Main dealers for:-
Sharp, Epson, Gemini, Quantum, Nascom & Dragon

5o Wadetans,

Merrion Centre, Leeds
LS2 8NJ Tel (0532) 458877
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TAKING THE COMPUTER A STEP FURTHER

PORTABLE MICROS

TEXAS INSTRUMENTS - CC40
AVAILABLE NOW!

Here 1s the first member in a new CC40 COMPUTER ..... ... £156 48
sertes of computers from Texas HX1COLOURPLOTTER . £121.70
HX2 WAFERTAPE DRIVE .. £95.61

Instrurments, the Compact
Computer 40. The CC40 is
programmable in enhanced BASIC
and can run preprogrammed
software loaded from either plug-
In solid-state modules or from
smalj 1ape wafers called
Wafertape™ cartridges. The
system s battery powered and fits ~
easily into a briefcase. It can be )
used for portable computations,
data communications, or as a
small desktop cordless computer

HX3 RS232 V/F . £104 30

SHARP PC1500

PC1500 COMPUTER £147.78
CE150 PRINTER/TAPE INTERFACE  £130.39
CE155 8K RAM MEMORY MODULE  £69.52
CE152 CASSETTE £34.74
CSR150 PAPER ROLLS £5.08

EPSON HX20

A computer small enough to fit into a briefcase yet with a full size typewriter
keyboard, LCD virtual screen, printer and microcassette facility actually built
in. High speed serial communication with other computers plus the Epson
reliability — a world beater.

A FULL SIZE QWERTY KEYBOARD WITH 68 KEYS INCLUDING 5 FUNCTION AND 13
SPECIAL KEYS. LCD DISPLAY WINDOW SHOWING ANY 20 COLUMN BY 4 LINE
PART OF A VIRTUAL SCREEN UP TO 255 CHARACTERS WIDE. 50 HOURS BATTERY
LIFE WITH MAINS ADAPTER FOR OVERNIGHT CHARGING BUILT IN PRINTER 5 x 7
MATRIX 24 COLUMN WITH BIT ADDRESSABLE GRAPHICS. OPTIONAL BUILT IN
MICROCASSETTE OR ROM PACK.

HX20UA PORTABLE MICRO UNIT WITH MANUAL & CHARGER, INCASE . . . £411.00
HX20MC-SAMICROCASSETTEDRIVE ...  .....  .......coeiiininns £7500
HX20EU-SA EXPANSION UNIT {1BK RAM) ... . . .. oS L § o . £80.00

S700 ACOUSTIC COUPLER
HX20BR-RJ BAR CODE READER

HX20
EXECUTIVE

Now available in

executive briefcase, indl.
microcassette & ROM cartridge
with wordprocessor,
spreadsheet, & calculator
software, & full documentation.

£666.00 + var

INTELLIGENT TERMINAL
EMULATION AND TEXT EDITOR.

New from Transam. ITE ROM allows your HX20 1o interface with any computer and
act as a terminal. transmit & receive with “off-line” editing. Full screen editor and 80
column vertical printout on internal printer. Stores up to 3000 words of text  £50.00

£220.00
. £82.00

NEWBRAIN - DISC SYSTEM

The new, and versatile, Newbrain expansion modules are now available.
The system Is one of the most advanced available, running the industry
standard CP/M 2.2. Complete systems with 32K RAM and one drive start
at only £603, and can easily be expanded. Order now for rapid delivery.

NEWBRAINMODEL A. ... ... e £234.00

NEWBRAIN MODEL AD (WITH DISPLAY).... ... £260.00
DISC DRIVE CONTROLLER ................... ... £120.00
CP/M LICENCE & DOCUMENTATION (REQD! . 1828100
LARGE POWER SUPPLY (REQUIRED)......... ... £50.00
EXPANSION INTERFACE WITH 84K RAM .. ... £20000
FLOPPY DRIVE IN CASE 200K (SSDD) ..... .... £19500
FLOPPY DRIVE IN CASE 800K (DSDD 40T).. . £355.00

SYSTEM HOUSING. . .- v v reoeseereeem oo £15.00

Visit our Portable Micro Centre
or contact us for further
information.

SHARP PC1251

A pocket size computer featuring
Extended Basic, software

versatility and optional

integrated printer/microcassette
recorder.

PC1251 COMPUTER ............ £69.52
CE125 CASSETTE/PRINTER ... £86.91

THE IBM PC. COMPATIBLE
HYPERION PORTABLE COMPUTER

256K RAM, 7" SCREEN, TWIN 5%4" DRIVES, MSDOS 21ibs wt.
NOW IN STOCK £2995 + vat

Ay

Transam

COMPUTER SYSTEMS
AND SOFTWARE
PRODUCTS GUIDE

Please send S.A.E. for our price list giving full details of our Portables and
CP/M Systems and Software. We stock a very comprehensive range of
hardware and peripherals, all at competitive prices!

AVAILABLE NOW!

Telephone and mail orders
accepted on Barclaycard

or Access

All prices exclude carriage and VAT

Microsystems Limited
59/61 Theobald's Rd. London WCI1X 8SE Tel: 01-404 4554 (8 lines). Telex: 24224 (Ref. 1422).
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Personal and Profe

MTX3512: 64K RAM - £315
MTX500: 32K RAM- £275

Please phone for the address of your nearest Dealer

MEMOTECH LTD STATION LANE WITNEY OXON OX8 6BX TEL- 0993-2977 TLX- 83372 MEMTEC G



The Ali-Purpose System

The MTX Series is a new departure in micro-computer technology.
Whether your needs as a user are for personal programming,
games playing, scientific or process control, educational or
business use the MTX Series is already capable or very easily
adaptable to almost every application. Glance through the
standard features below - you'll see what we mean.

Hardware - 32K RAM

on the MTX500, 64K on the MTX512.
The MTX500 has 32K of user RAM as standard (64K on the 512),
expandable to 512K plus 16K of video RAM, controlled by a
separate Video Processor. Sixteen colours, 40 column text, 256 x
192 high resolution graphics with all sixteen colours available,
and 32 easily moveable user defined graphics characters (Sprites)
combine to make effective screen displays quick and simple to
achieve. Standard outputs are centronics printer port, two joystick
ports, an uncommitted I/O port, 2400 Baud Cassette port,
separate TV and Video Monitor ports, 4 channel sound with hifi
output plus a dedicated cartridge port. Other standard

features include the Z80A processor running at 4MHz, real time
clock, full moving key keyboard with 79 keys including eight
2-function keys and separate numeric pad.

Software

The MTX's 24K ROM contains several languages and routines
which enable the novice or the experienced programmer to make
full use of the machine. Standard languages are MTX BASIC,
MTX LOGO commands, NODDY. ROM routines include an
ASSSEMBLER/DISASSEMBLER with screen display of the Z80 CPU
registers, memory and program,which can be manipulated from
the keyboard. Machine code programs can be stepped through
one instruction at a time, and easily called from within BASIC
programs. A further feature is the Virtual Screen facility which
enables the programmer to split the screen into a maximum of
eight sections to work independently whilst maintaining all full
screen facilities. Pascal is available as an add-on ROM pack.

The Disc Based

Computers from Memotech

Designed to use the full power of the MTX computers the FDX and

HDX make perfect business systems at prices which make perfect

business sense. Both feature the CP/M operating system, giving

instant access to a wide range of proven application software.

Available in October these feature:

® Full Western Digital floppy disc controller set with SASI
interface for 4 drives, CP/M types 0-13.

® minimal latency, very high data transfer rates

® optional Colour 80 Column Board

® optional Silicon Discs (1/4 Mb) which dramatically increase the
efficiency of 8 bit software to those of 16/32 bit software;
increases life and reliability of mechanical drive

® permits single disc CP/M operation

FDX-— Floppy Disc System
lor2 5 1/4" Qume drives 500K unformatted, 347K formatted,

HDX— Hard Disc System
5 1/4” Qume drive, 500K unformatted, 347K formatted,
5 1/4" Winchester which may be 5, 10, or 20 Mb

All Memotech products are designed and
manufactured in Oxfordshire, England

CP/M is a trademark of Digital Research Inc.

MEMVIOTECH

X
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We’re not just playmg games...
BLOBBO SUPER MINEFIELD KILOPEDE FLIGHT SIMULATOR
A fast maze chase with untold perils ~ You may have seen other Minefield  This one is verv fast - its not easv to  Take off, navigate and land your high
. and hazards. games but ours has tanks that lay get past level two. powered light aircraft. All the features

invisible mines, and spiders that are of true flight.
TOADO very tricky to avoid. RADAR/SONAR
Get the toad back to his nest — but Eliminate submarines with a ALSO AVAILABLE:
don’t get run o ' or drown on the CONTINENTAL INVADERS combination of radar screen and RESCUE, BEAVER,
way. Classic arcade action, with all the sonar. verve ealistic. CONTINENTAL RAIDERS, PILE

features that make this game so UP. SIGNAL MAN and many more.

popular.

e BB
we mean business too.
MTXCALC MTX WORD PROCESSOR ACCOUNTING PACKAGE PROJECT PLANNER
Sophisticated and powerful, the All necessary features are intluded to  Sales and Purchase Ledgers, stock Speaks for itself, and helps you achieve
professional spreadsheet program. give a powerful business tool. control, payroll - the complete deadlines efficiently and effectively.
business system,
STRATEGY BOARD GAMES
CHESS, BACKGAMMON, OTHELLO, DRAUGHTS.
EDUCATION PROGRAMS
MATHS 1 PHYSICS 1 s ft f th
The first two programs in a series of specially written software designed to
ieach at the pace and level best suited to the user. o mare or e

CONTINENTAL SOFTWARE UNIT 24 STATION LANE WITNEY SEBIES
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Special Advertisement Feature

The Xerox 820
microcomputer

on-site servicing — something

The Xerox 820 11 is the micro-computer which can really
benefit your business. And it comes with a unique piece
of extra software — Rank Xerox expertise. Expertise
which will not only show you how to ensure you get the
best possible out of the Xerox 820 II for your business;
but even provides a telephone help-line to advise on using
their specially tailored software programmes. Plus Rank
Xerox have the engineers and the resources to provide

few other manufacturers

offer. Contact me now for further information.

426 on enquiry card

- , -

Twinlock’s Multi-Stor

The ‘paperiess office’ always secins to end up producing
more paper than it replaces, and finding space to store
vital computer printouts and tape reels is often a
headache. The answer to this problem could be
Twinlock’s Muiti-Stor. The system is designed to accept
standard Multi-Stor fitments. It has a 75in high unit that
takes five rows of Printout Binders. It will expand
upwards, sideways and back to back. Contact me now
for details of this flexible storage that grows with your
needs. 427 on enquiry card
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PAGE PLUS
Computers

COMPILED BY-

Uﬁfm/
Ry

65 Shawley Way Epsom Downs

Surrey KT18 5PD 07373 52031

TTTUEINS

A fast and efficient
mailing system

If your computer can produce invoices
in a matter of minutes it seems crazy to
then spend hours mailing them by hand.
The Neopost System Five-2 from Roneo
Alcatel is designed to fold, insert, seal
and frank in a fraction of the time it
takes manually. The ‘system’ can be
controlled by a single operator saving
many costly man-hours and its modular
construction gives it the flexibility to
match your needs exactly. If you’re
interested in saving time and money
circle this number today for more

details. .
432 on enguiry card

Nashua Copycat

A cut above the rest .

How much is your
data worth?

Buying floppy disks for your computer?
Maxell floppies come in 3in, 5 %in and
8in sizes, single and double density and
you'll get absolute reliability every time.
It makes sense to entrust your vital data
to a reputable brand and Maxell’s wide
acceptance with major users such as
software publishers and government
departments endorses their claims for
top reliability. The rapidly expanding
dealer and distributor network means
easy availability too. Contact me now
for more information.

428 on enquiry card

reliable & versatile

A frequent problem with copiers is that
you must choose .between either reli-
ability or a wide range of features. But
the new 4400 and 4600 from Nashua
offer wversatility you can use with
confidence. The key is a series of unique
anti-jam mechanisms which keep the
copiers running smoothly. Enlarge-
ments and three sizes of reduction are all
part of the specification and
microprocessor monitors keep the
machine in top form. For more details
on these sophisticated, highly
dependable copiers,” just circle this
number. 429 on enquiry card

Continuous stationery can create as many problems as it
solves, with paper-cutting bottlenecks holding up
output. But according to Bell & Howell their Fimafold
1000 provides a low-cost solution for small or medium
computer installations. The accent is on ease of use and
maximum versatility, with electronic control systems
keeping the operator fully informed and in complete
control. Interested? Circle the number and I'll be happy
to send you full details.

433 on enquiry card

prices to £299

Microwriter cut their

Due to developments in overseas markets, production
runs on the Microwriter have enabled the company to
bring forward a massive price reduction of nearly 40%.
This portable one-hour-to-learn word processor can
now cost users as little as £10 per month to buy.
Personal purchases in this country are expected to
boom. Contact me now for full details.

434 on enquiry card

Canon AP350
simple sophistication

The Canon AP350 typewriter offers

sophisticated electronic capabilities in a
low priced, easy to operate, machine. A

liquid crystal display allows corrections

to text before typing and the electronic
memory can store text and formats for a
later time. The AP350 has a friendly
keyboard similar to an electric type-
writer. Electronic function keys are on
either side of main keyboard for easy
access and operation. The Canon AP350
can be interfaced with the RS232C and
helps you take the next step towards
office autf>mation. I have full details.

430 on enquiry card

Canon AP400
smart and silent

The Canon AP400 electronic typewriter
has a host of features that will delight
you. Smart looking and with a 500
character correction memory, the AP400
will automatically centre text between
margins, tabs and words or around any
carrier position. This typewriter will also
interface with the RS232C. Other
features include right hand alignment,
underlining, bold lettering, automatic
carrier return and paperfeed and decimal
tabulation with numerical punctuation.
The AP400 is yet another step towards
office automation. I can put you in touch
with Canon.

431 on enguiry card

Afully automatic sheet feeder

A completely mechanical single bin sheet feeder has been
developed called the Easifeed. No complex electronics or
interfacing with your printer, simply clip on and it’s
ready for use. The reliable Easifeed, from Link
International, takes paper sizes up to A3, prints edge to
edge and is available for most WP and DP printers.
Individual sheets and envelopes can be fed without
removing the attachment. A reverse feed facility is also
incorporated. Tractor feeds are also available. Contact
me for full details on these low cost products..

435 on enquiry card

Complete acousticprintstation

A truly seif-contained mobile acoustic cabinet is now
available from Link International. The Link Printstation
is quieter and stronger than a desk top cover and has been
designed to be functionally effective. Paper piles neatly
in the bottom of the cabinet and controls are reached via
a drop-down door which eliminates the need to open the
main lid each time. This Printstation costs no more than
an acoustic cover and printer stand. To find out more,
just circle this number.

436 on enquiry card
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5&&% boards at %w/ow P
gusnantoed st delvery, éac&c/z%aMfewwm@
IBM PC
RAM boards with Asynchronous Serial Port
All boards expandable to 256K
64K + £180
128K + £220

192K + £265
256K + £305

SIRIUS/VICTOR

128K RAM £175
{not expandable}
128K RAM £210
{expandable to 384K)
256K RAM £280
{expandable to 384K)
384K RAM £355

TIMEKEEPER/CLOCKBOARD
with back-up battery

£99 " RO0CT
z
'apple & Illa
c Aristocards

Interfaces complete with 4ft cable & connector
Graphics Interface £69 Parallel Interface £64
Serial Interface £69 68000 processor board £320

ALL OF THE ABOVE BOARDS ARE OF THE HIGHEST
QUALITY MADE WITH THE VERY BEST COMPONENTS.
THEY COME WITH COMPREHENSIVE MANUALS FOR
EASY AND SAFE INSTALLATION

ALL PRICES QUOTED IN POUNDS STERLING AND
EXCLUSIVE OF VAT & P + P.

NOW AVAILABLE EX-STOCK AT LOW PRICES
64K DRAM (150ns)

25+ £3.50 each - 100+ £3.25 each

GENEROUS DEALER DISCOUNTS AVAILABLE
ON ALL BOARDS

SIMON COMPUTERS LIMITED
SimDn 28 Lower Addiscombe Road
Croydon
Surrey CRO 6AA
England
— CARL — =

Tel 01-680 4646

[ = v |

DESIGNERS AND SUPPLIERS OF QUALITY
MICROCOMPUTER BOARDS

YOUR CHANCE TO
WIN BUSINESS
EFFICIENCY
PRIZES

ARE YOU
COMPUTERISED?

1’'M THINKING
ABOUT IT

£

(CONGRATULATlONSI

'

DID YOU KNOW?
WE CAN SUPPLY
A LARGE RANGE OF
* COMPUTER SYSTEMS
* SOFTWARE
* COMPUTER ACCESSORIES
* COMPUTER SUPPLIES

WOULD YOU LIKE?
* PROFESSIONAL ADVICE
* A FREE DEMONSTRATION

60

® Circle No. 135

‘

RING 01-761 3323
FOR A CATALOGUE
AND PRICE LIST

l RING 01-761 3323

YOU WIN A SUPER PRIZE FOR AN APPOINTMENT
WITH YOUR FIRST ORDER AND ‘;';"";"E"'YOU“
— HOWEVER SMALL

PRINTERS

ACT
—sirius1

o

AND OTHERS

30 NORWOOD HIGH STREET,
LONDON SE27 9NR
Tel: 01-761 0435/3323
® Circle No. 136
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Don't be alone when
a computer-
ealer

Gaik &

AVON

Cotswold Computer Svs
Bristol & Gloucs

0454 322440

AC. Barratt & Co Ltd
Bristol & South West
0272 514777

BIRMINGEAM

Obex Computers Ltd
Halesowen

021 550 7186

BUCKINGHAMSHIRE
Kingsley Computers
High Wycombe
0494 449749

Landmark Computers
Milton Keynes
0908 368018

Aylesbury Micros Ltd
Gatehce.se Close
0296 32591/2

CORNWALL

] M Computer Svs Ltd
Truro

0872 71626/7007

DERBYSHIRE

AC. Barratt & Co Ltd
Derby, Notts, Lincs
033 17 3921

Andromeda Ltd
Chesterfield
0246 866028

0)A70)]

Bits and Bytes
Ilifracombe
0271 62801

DORSET

Brook Computers
Bou:nemouth
0202 526008

ESSEX

C & L Computers 'o1
Basildon

0375 67 5656/5677

HAMPSHIRE

AC. Barratt & Co Ltd
Basingstoke "
0256 27221/54321

L]

uy
a

HERTFORDSHIRE
Computer Plus
Queens Road, Watford
0923 52505

Alpha Business Ltd
Church Street, Ware
0920 68926

HUMBERSIDE
Commercial Systems
Hull, Scarborough
0723 351369

FC Computer Services
Grimsby
0472 361752

KENT

Barratt Computer Grp
Vale Road, Tonbridge
0732 366661

Accounting Comp Svs
High St., Maidstone
0622 671741/2

LINCOLNSHIRE
Estate Computers
30 Carre St, Sleaford
0529 305637

Oakleaf Computers
Grantham & Chester
0476 76994/70281

LONDON (CENTRAL)
Microcosm Research
Software Specialists
01 226 9092

Data Systems
33 Gt James St, WC1
01 242 9218/405 4006

Marchessa Ltd
6 Foster Lane, EC2
01 726 4809

LONDON (EAST)
Cowlard Computer Svs
Barking, Essex

01 594 4597

Aspirin °._0t;1puters
Iiford, Essex
01 597 7496

LONDON (NORTH)

ACS Ltd

Finchley

01 883 7302/444 7906

DRG

LONDON (SOUTH)
Kensington Computers
Philbeach Gdns, SW5
01 370 3882

LONDON (WEST)
Computaline Ltd
Oxford Circus, W1
01 434 4017

S.SC.S.
250 Kings Road, SW3
01 351 5622

MANCHESTER?GREATER)
Pathfitider Systems
Central Manchester

061 832 8272

Eclipse Computers

oSwinton, Manchester

061 793 5622

A.C. Barratt & Co Ltd
North West
061 273 7421

MERSEYSIDE
G.N. Computing
Heswall, wirral
05°1 342 2134

MIDDLESEX

L & ] Computers
North West London
01 204 7525

Kendal Computer
Enfield
01 366 1411

MIDLANDS

AC. Barratt & Co Ltd
Northampton & Leics
0604 46331

NORFOLK
Sumlock Bondain
Norwich

0603 617083

NORTH EAST ENGLAND
Key Computer Serv
Newcastle-upon-Tyne
0632 815157

°OXFORDSHIRE
B C S (John Wilson)
Eynsham

o 0865 880883

SCOTLAND

C.B. Business Systems
Fife 0592 202958
Glasgow 041 339 2237

SURREY

Data International
231 High St, Croydon
01 686 0265

Compact Inf Serv Ltd
94 High St. Dorking
0306 885%07

Phillips Bus. Systems
Weybridge

09323 51051

Micro Facilities

7 Church Road, Egham
0784 31333

SUSSEX

Amplicon Micro Sys.
Richmond Rd, Brighton
0273 608331

WALES (SOUTH)
South wales Comms
Nr. Usk, Gwent

00295 552

WARWICKSHIRE

AC. Barratt & Co Ltd
Leamington Spa
0926 343714

WILTSHIRE

Ridgeway Bus. Systems
Swindon

0793 615666/486844

YORKSHIRE

New World Micro
Horsforth, Leeds
0532 582018

Datacall Limited
Kirkstall Rd, Leeds
0532 459625/6

DRG

BUSINESS

-MACHINES

(Victor Division)

13/14 Lynx Crescent, Winterstoke Rd,
o) Weston-super-Mare, Avon BS24 9DN
Telephone: (0934) 32525/415398

® Circ'2 No. 137
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Authorised Dealer

The right software T appe

Service Centre

for your application from =«

COMPUTECH FINANCIAL ACCOUNTING PACKAGES

Payroll £375
Invoicing and Stock Recording £295
Sales, Purchases and General Ledgers each £295

Also costing and group consolidation

COMPUTECH UTILITIES DISK

for reliable error checking copying,

diskette scan, interpret and patch, etc £20
VisiCalc, Applewriter and other Apple software (Prices on request)
COMPUTECH CHAIN MAIL

A mailing merging document processor which may

be used with text files, including random files and
Applewriter 1.4 binary files £45
COMPUTECH GRAPHICS DISK

for printing Apple pictures and graphs on Epson and
Microline (free with printers purchased from Computech)£30

COMPUTECH TERMINAL UTILITIES
Apple to Apple and Apple to mainframe from £430

~ hardware...jusl

switches and jumpers provide hardware
‘options without soldering

: e

COMPUT § TeAL LAPLOMAY
[ANM &

WS
‘e © GOLDMRE. S STE

N Bl e - DIPLOMAT VIDEO DIGITISER

R S ' store a frame from video camera in afittieth of a \95
o L ™. _second, process and print — for Apple |l £1
---- =, for APPLE //e, including 64K Extended 80 Column Card £345
i et . DIPLOMAT PARALLEL Interface £80
. IS B~ DIPLOMAT SERIAL COMMUNICATIONS Interface £85
' i ) ool DIPLOMAT RAM 16 Memory Expansion £95
------ I Ao DIPLOMAT CLOCK/CALENDAR £80
| LOWER CASE Character Generator with Applewriter 1.4,

enhancements £50
MICROMUX Data Exchange (Max 16 Ports) from £850
MATRIX PRINTERS, Microline and Epson with -
graphics and up to 200 cps - from £222
MICROLINE Optional Character Generator £415
DAISY WHEEL PRINTERS, Olympia, Qume, Ricoh from £798

=t TR e

Prices exclude VAI, Carriage and Packing
,' For full details phone for data sheets and a FREE demonstration .

y COVIPUTECH SYSTEM

168 Finchley Road, London NW3 6HP. Tel: 01-794 0202

® Circle No. 138 ' The Apple logo is a trade mark of Apple Computer Inc. VisiCalc is a trade mark _of VisiCorp.



Buying a computer
IS too iImportant a
step to take alone

So seek professional help, talk to your local DRG Sirius Dealer.

He'll tell you which software packages best meet your
requirements - whether it’s wages, invoicing, sales, purchase,
or nominal ledger, or more specific functions like word processing
and stock control. Even if you’re not quite sure what you need,
our Dealers are qualified to advise you.

DRG Dealers also provide extensive local training, after sales

service, maintenance, financial advice, and a complete range of BUSINESS
truly compatible peripherals to complete your business system.

The renowned Sirius 16 bit microcomputer offers you more M ACHINES

* More standard memory than the IBM PC :

* More capacity than a standard Apple Il (Victor Division)

* More compatible software than its DEC equivalent 13/14 Lynx Crescent, Winterstoke Road,
all at a price that won't strain your budget. So you don’'t have Weston-super-Mare, Avon BS24 9DN

to be alone when you buy your business computer, speak to a Telephone: (0934) 32525/415398
DRG Dealer today.

DRG & Sirius - a better way of business ® Circle No. 139




DO YoUu HAVE WHAT IT TAKES 1O
OWN A SANYO BUSINESS COMPUTE

With so many micros on the market, choosing just the right one for your
business can be extremely difficult.

But for those with a wise head for value, a keen eye for quality and a good
ear for a sound investment, the choice couldn't be easier ‘

The Sanyo MBC range. A high quality system backed by a full range of
software and peripheral equipment, that offers the very best possible value for
money anywhere.

A well proven range, that's now been extended to include 3 new micros.

The MBC4050,a powerful 16-bit micro and two new 8 bit micros, the MBCI150
and the MBC1250. The latter having the acivantage of a full graphic function and high
resolution 640x 400 dot display screen.

As with all Sanyo equipment, great emphasis has been placed on their

ergonomic design, thus ensuring the maximum ease and convenience for the
operator.

If you're investing in micros, make a wise decision and take a
look at Sanyo to see whether you've got what it takes.

SEE SANYO 'THEN DECIDE

FOR FURTHER INFORMATION CONTACT OUR DISTRIBUTORS, LOGITEK, AT LOGITEK
HOUSE, BRADLEY LANE, STANDISH, GREATER MANCHESTER. TEL: 0257 426644,
OR CLIP THE COUPON ON THE LEFT AND RETURN IT TO SANYO.

® ]




No one else handles CP/M Software
quite like us!

We handle one of
the largest ranges of CP/M
Software in the country. And since
our range covers most of the major
formats and is available off-the-shelf,
the delivery is equally impressive.
But we don't stop there. After all
it's no good having a large range if we
don’t handle‘it professionally. That's
why we produce no less than a
68 page catalogue, full of information
about our entire range. Back this up

with honest and friendly
advice, and we believe that we can
offer a helping hand you won't find
anywhere else.
Software Limited... Because
there's more to choose [—m
from, we're the only

- choice to make.

01-833 1173/6

Software Limited
No. 2 Alice Owen Technology Centre
251 Goswell Road, London EC1.

Software
Limited

CP/M is a trademark of Digital Research

- COME AND MEET US AT. COMPEC ’83 -

® Circle No. 141




GRAPHICS — DATA CAPTURE — MEDICAL PHYSICS — VIEWDATA —
SECURITY — FACSIMILE — DESIGN — PRINTING — BADGES —
CONSUMER TEXTILES —ILLUSTRATION

We captured this little manikin running to see a demonstration of the versatile

DIPLOMAT VIDEO DIGITIZER

£195 (Apple } [+)
£345 (Apple / /e, inciudes 64K Extended 80 Column Card)
Plus Carriage and VAT

Details and demonstrations at COMPEC ‘83, Stand 718,
National Hall (Com putech), your nearest
Apple Dealer, or the manufacturer:

CEEMELEECH
SYSTEMS
168 Finchley Road London NW3 6HP

CRYSTAL RESEARCH LTD

CP/M-Z80 SYSTEMS SOFTWARE
Including
OSBORNE, NASCOM, MIMI 803, GEMINI, IOTEC IONA,
SHARP MZ80K, A, B, INTERAK 1, Most Z80 CP/M systems,
HOMEBREW, etc.

XTAL BASIC 3 FEATURES INCLUDE

1 has over 110 Commands and
Functions and is user extend-
able.

2 XTAL BASIC 3 incorporates its
own editor that is independent
of VDU or terminal being used
but appears to have the facilities
of the most sophisticated direct
screenediting, inbrief the editor
contains the following:

Lines of 127 characters (can be
extended up to 254).

Full on screen editing. up. down,
left, right.

Auto insertion of Lines.

HOME CURSOR, CLEAR
SCREEN, DELETE LEFT, DEL-
ETERIGHT,INSERTCHARAC-
TER, ERASE WHOLE LINE,
ERASE TO END OF SCREEN,
PRINT SCREEN CONTENTS
TO PRINTER and ABANDON

4 Full Tape and Disc file handling.
5 32 standard error messages and

traps. Ability to trap BREAK
KEYS. Error table is extendable.

6 Possible to run programs larger

than memory capacity using
special CHAIN and HOLD feat-
ures.

7 XTAL BASIC 3 isdesigned tobe

compatible with most available
BASICS and allows transfer of
programs from machine fo
machine via ASCII files.

8 The manual, consisting of over

100 pages. includes full descrip-
tion of the BASIC, sample prog-
rams, useful Machine Code
Subroutines in XTAL BASIC 3,
examples of extra commands

Tel: 01-7984 0202
Telex: 268048 EXTLDN G

® Circle No. 142

LINE. and functions.

3 Variables can be of any length. | g SIZE 12K to 14K depending on
Firstfive characters used to dis- the system.
tinguish one variable from
another. Multi-dim arrays, string | 10 Casette £40.00 + VAT. Disc
arrays and integer arrays. £60,00 + VAT.

OTHER SOFTWARE INCLUDES DATA TRANSFER, CONVERSION D.O.S. etc.
OEM and MANUFACTURERS are invited to contact CRYSTAL
RESEARCH LTD for ticence details.

Open 0930-1200 1300-1730 except Saturday & Sunday
40 Magdalene Road, Torquay.

Devon, England Tel: 0803 27890 XTAL
Access and Barclaycard BASIC

® Circle No. 143

. cervice 153

| |

£
va'\\ab\e toall users o
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If the number of computer systems
on the market leaves you totally
bewildered, we don’t blame you.
And that’s not your only
problem. If you are not very
careful, the system you buy
today could well be obsolete
tomorrow. That’s how fast

You have a choice from a virtually
unlimited range of CP/M compatible
application software. Plusthe
support of total dealer back-up.

And, most important, you
won’t find that you’ve bought a
system that suddenly doesn’t
meet your needs. The

computer technology is Communicator offers the

progressing. facility to enhance and upgrade
But take heart. There is existing models to take account

one computer system that of new applications.

won’t become obsolete. Comart have also met the

Because it is modular in stringent CCTA requirements.

concept it can be expanded Which means we are Al.

In short, Comart Communicator

systems can keep pace with

both progress and innovation.
Sodon’t get bogged down

with obsolete equipment.

Contact your Comart dealer

for ademonstration now.

both inside and outside to
accommodate extra capacity
and new advances—as well as
being able to increase in size
and capability to keep pace
with your own growth or
changing requirements.

The Comart Communicator. One computer
system that won’t sink into obsolescence.

What’s more, it’s British. 20 models and including single COMART COMMUNICATOR SPECIFICATIONS

At any one of the addresses user, multi-user and multi- Mg 3812808100 oo
listed below you can see the processing systems. Bz QN 0% vttty e
remarkable flexibility of a Comart To become technical for a i 3 T R e
Communicator system for yourself.  moment, there’s a choice of 8 or 16 Koyt A B e

In under three years, it has bit processors, up to 1 megabyte of . &CP':;‘_mm::::j;:::::::
become a complete family of RAM and a wide range of floppy Lo e e e el R e
compatible, fully expandable and hard disk storage capacities and P
microcomputer systems, covering add on modules. (o1 @ .' .I .la r l'

Comart Limited, Little End Road, Eaton Socon,
St. Neots, Huntingdon, Cambridgeshire PE193 ]G.
Tel: (0480) 215005. Telex: 32514 Comart G

Member of the $ Comart Group of Companies

COMART COMMUNICATOR UK DEALERS

ABERDEEN BIRMINGHAM DONCASTER LEEDS LOUGHBOROUGH OXON(BICESTER) WATFORD i
MOM Offshore The Byte Shop Spot Computers Holdene DataOnc Zygal Dynamics Lux Computer Services
Tel: 022422520 Tel: 021-6227149 Tel: 030225159 Tel: 0532459459 Tel: 0509 37281 Tel: 08692 3361 Tel: 092347367
AYLESBURY CAMBRIDGE DUBLIN {EIRE) LONDON (BRIXTON) MANCHESTER READING WILMSLOW

].K. Wakeford Associates  Cambridge Computer Store  Lendac DataSystems Jarogate The Byte Shop M_.E. Electronics Holdene

Tel: 029627473 Tel: 022365334 Tel: 0001 710226 Tel: 01-671 6321 Tel: 061-236 4737 Tel: 0734667663 Tel: 0625 529486
BEDFORD CAMBS (ST NEOTS) EDINBURGH LONDON (COVENT GARDEN) MANCHESTER SOUTHAMPTON WINDSOR
Remdex-Bradley Westcom Holdene Microsystems Digitus NSC Computers The Byte Shop Romtec

Tel:0234 68581 Tel:0480217217 Tek:031-557 4060 Tel:01-3796968 Tel:061-8322269 Tel: 0703334711 Tel: 075-3551550
BEDS (AMPTHILL) CHANNELISLES GLASGOW LONDON(EC4) NORWICH STAINES X WORTHING "
ME. Nsarkﬂing ) Bell DataSystems. The Byte Shop Zygal Dynamics Eastern Bus.& Accounting ~ Newbury Dau Recording ~ Ace Computing Services
Tel: 0525404262 Tel: 0481 23671 Tel:041-221 8202 Tel:01-248 4883 Systems Tel: 060327460 Tel: 078461141 Tel: 090335411
BELFAST COLCHESTER GLENROTHES LONDON (NW1) NOTTINGHAM SWINI_)ON .

Cardiac Services Co Eurotec Consultants Computer ServicesScotland  The Byte Shop The Byte Shop Great Western Computing

Tel: 0232625566 Tel: 0206 72538 Tel: 0592773710 Tel: 01-387 0505 Tel: 0602 40576 Tel: 0793485517

® Circle No. 145
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The Ultimate

At last there is a truly professional
micro available in the UK at a personal
price. The Z100 surpasses anything else

you may have considered — mainly
because Zenith Data Systems has
concentrated all its resources into
producing the ultimate micro. Unlike
some manufacturers who are primarily
involved in mainframes and minis,
Zenith's technology is based on

the screen approach.

Designed to carry out routine business
applications including word processing,
the Z100 also offers exceptional
business and engineering graphics in
full colour as standard.

The Z100 is superbly engineered, its
reliability has been proved in thousands
of installations, making Zenith the
number four best-seller in the

United States.*

Combined unit.

Prices from £2,072, excluding VAT. Quantity
discounts available. Price includes CP/M, ZDOS
(= MS-DOS), ZBASIC and colour graphics on low
profile unit as standard.

* Source: Dataquest Desktops Survey.

68

Hardly surprising when you consider
that the Z100 gives you:
® Intel 8085 8-bit and 8088 16-bit
processing
® 224K to 960K RAM memory,
including video RAM
® Five $S100 expansion slots
® high quality colour graphics
® CP/M™and MS-DOST™ operating
systems
® 10MB (formatted) 5%4” integral
Winchester disk drive
® communications facilities via1
parallel and 2 serial RS232 ports.
The Z100 is available both as a
combined screen/disk/keyboard unit or
in low profile with a moveable screen.
CPIM™iand MS-DOS™enable the user
to take full advantage of the wide range
of current and planned software.
The Z100 is available through our dealer
network and of course is backed by
nationwide field service.
When looking for a micro you may
begin with “A” but ultimately you’ll
reach the Zenith.
For the name of your nearest dealer or
systems house, or for a detailed
discussion, please contact:

Zenith Data Systems Limited,
Brlstol Road

lf-_q_lrﬂ data
systems

CPIM(TM)is 3 registered trade mark of Digital
Research.

MS-DOSITM)js a registered trade mark of
Microsoft

® Circle No. 146
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Ask your Zenith dealer for details.

ENGLAND
AVDN
Bnistot
Advanced Technology
Cameron Computer Services
Keynsham
Key Computer Sysiems
Nailsea
Scale Engineering
BEDFORDSHIRE
Sandy
Electron Systems {Sandy) Ltd
BUCKINGHAMSHIRE
Beaconstield
Ryecrott Compuler Sygtems Lid
CHESHIRE
Stockport
DK Computer Services
DEVON
Ashburion
Grey Matter Lia
ESSEX
Harlow
VSIElectronics (UK Lict
Purleigh

Futcrum Conip ducts (10
GLOUCESTER
Stroud

B & 1 Computer Systems L td
Gloucester

Computer Basea Solulions (CBS) t1a
Cheltenhy

Corporate Business Systems L 1
HAMPSHIRE

Farenam

Timgtic Systems L1

Basingstoke

Wills Instrumentation
HEREFDRDSHIRE

Ledbury

Nonnmgton Computer Services L it
Heretora

PMS Developments
HERTFDRDSHIRE

St Albans

LK S Systems Lt

KENT

Tentercen

Michaet Gurs Associates
LONDON

North

EuroMicro tta

East

F S Texetltd

West

Matmos Etectronics L1
Richman Lta

VIRS Internations
MERSEYSIDE
Southport

Ketron Engineering Liat
NORTHUMBERLAND
Bediington

Inphohnk Ltd
OXFORDSHIRE
Banbury

Alphascan Ltd

SURREY

Kingston Upon Thames
Compulron

SUSSEX

Brighton

DP Commercial Services Lid
WDORCESTERSHIRE
Bewdiey

Tolland Associales
YORKSHIRE

Leeds

Microprocessor Control Services
Halilax

Newsham-Datby
Bradtord

Ward Partners Computer Systems

WALES
CLWYD
Abergele
Abergele Computer Cenire
Fiint
Chayd Techmics Ltd.
DYFE
Crymych
Holtain Electronics Lid

IRELAND
CD. DOWN
Kitkee!
Stevencom

0272 716401
0272622121

02756 5575
0272 854266

0767 81195
04946 2195
061439 8657
0364 53499

027935477
0621828763

04436 71481
0442 730664
02429211y

0329 23994
0256 850103

053185508
0432 264768,

058064278

013412397
016910047

01 3736607
01 402 9461
0157843474

070467375
0670 829009
029575606
01943 1113
0273 23828
0299 266164

0532 523935
0422 68562
0274 634199

0745826234

0244 810518

0239 79656

06937 62707

PRACTICAL COMPUTING November 1983
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Hardware for OEM’s, Research, Experimenters
& Micro users

APOLLO68000

CPU board featuring:-
68000 at 10 MHz,
4K fast static RAM. expandable

KUMA Z80

CPU Bcard Featuring:—

Z80 at 4 MHz. 0. 16. 32 or 48 K RAM.
Parallg I,g). M(IiB R’é)(/)v] b%ard compatible.
n boar an simulate the

Lo R e S SHARP MZ-80A. compatible EPROM
i for £295.00 +VAT programmer becoming available.

Add-on CPU board (no RAM) £69.95 +VAT]|
EPROM Programmer for 2764 & 27128. 16K board L 005V Al

: 16 line parallel IO £24.00 +VAT
Fully supported in software by CPU Monitor ROM £17.95 +VAT

board £95.00 +VAT
EPSON HX-20 SHARP M2711

Centronics Printer Interface convensthe RS232C Serial Interface £69.52 ~VAT
HX-20 R5232 to Centronics Parallel Hi-Res Graphics Parallel Centronics

£99.50 +VAT Interface . . . and much more to be
Many more HX-20 add-ons available. announce soon.

MODEMS PRINTER
300/300 baud Sendedata accoustic INTERF ACES

coupler (HX-20) £220 +VAT HX-20 Serial to Centronics

300 300 baud Sendedata accoustic £99.50 + VAT
coupler (RS232C) £269.50 +VAT Newbrain Serial to Centronics
1200/75 baud Prism VTX 5000 £99:50peLaT)
4 m;Sp:csl'er) £86.91 +VAT Sharp MZ80A without /O Box to

) Centronics  £85.00 +VAT

1200/75 baud Prism 1000 (RS232C) Sharp MZ80A without I/O Box to P5/P6
£60.83 +VAT £85.00 + VAT

Sharp MZ808 Centronics
£95.00 +VAT

300 300 baud VDS V21 LP (RS232C) Shopgr] g Suerice
Modem £249.50 +VAT Epoon FX80, MX80. CP80 and RS232C
300 300. 1200/75 baud DFL 2123 and 2 k buffer £60.00 +VAT
Modem (RS232C) £286.00 +VAT and many more.

Please phone for requirements. ELECTRONIC MA[L

. Kuma ha’s designed and c<:;1 SUPFI”LI
electronic mail interfaces for

pRlNTER BUFFER Epso: H'X-Z'O. Sirus l;aSharp
MZ80A, Sharp MZ711, Spectrum,

Commodore 64, & Newbrain.
using a printer with a Centronics interface. y
The effect of a printer buffer is to release Choose from our range of terminal
the computer keyboard to the operator emulations. Comm Software. RS232C
many minutes earlier than normal during interfaces. etc.
a long print run {up to 64.000 printed Send for our free introductory booklet
characters earlier!) Centrospool discussing Telecom Gold. Comet and
64K Printer Buffer ~ £189.00 ~VAT  Prestel. letting us know the computer you

wish to use.
TERMINAL EMULATION

The need for terminals (VDU's) often arises for such applications as electronic mail.

etc. There are many advantages to using a micro instead of a traditional procbt.

Sharp MZ80A + 80 col

+ RS232C ~ Software

{includes second RS232C and Centronics port) £589.50 «- VAT

Epson HX-20 DMS5 software £39.50 +VAT
Vewbrain modem adaptor £69.50 ~ VAT

Newbrain Comm Software £29.50 -VAT

Sharp MZ711 adaptor including software £69.52 incl. VAT

PHONE NOW (0628) 71778

Kuma Computers v 1, Yoik Road,

Maidenhead, Berks 2 SL6 1SQ COMET: KUMA

Telex 849462 TELFAC KUMA® TELECOM GOLD: KUM gg1
— :

1200/ 75 Prism 2000 (RS232C) £73.87
+VAT

For micro computer systems that are

Please tick box B’ for information required. and send coupon to:

l Kuma Computers, Lid. 11 York Road, Maidenhead. Berks SL61SQ l

Hardware Hardware

' ("] 68000 CPU BOARD ] ELECTRONIC MAIL
[ z-80 cPU BOARD []64K PRINTER BUFFER
[J HX-20 CENTRONICS I/0O [[]SHARP PRINTER /O
[ mz-711 MODEM I/O [JTERMINAL EMULATION
[] MODEMS [JOTHER KUMA PRODUCTS

l NAME
ADDRESS

g - 3 > no .. POST CODE . o
- O hn GE B B b G OE =D B & E.

® Circle No. 147
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EXTRA SOFTWARE, EXTR

More good news as Osborne leads the way yet again with a
sensational new software extra. Two leading programs —
Personal Pearl and Peachtree Budget Office Accounting

System —together worth over £600.00 come free when you bu
either of the following systems.

THE OSBORNE T
BUDGET OFFICE SYSTEM.

The Osborne 01 delivered with five
outstanding software programs
Ready-to-go —

Supercalc: Electronic spreadsheet
C Basic: Programming language
M Basic: Programming language
Wordstar: Word processing with Mailmerge
CP/M: Operating system
As well as giving you Personal Pearl ar
Peachtree Business Management syster
Osborne include STARTPAC
in the 01 Budget Office System.
: This self-instruction guide will
. i - enable you to get to work with yous
_ ‘ Osborne straight away!
_—1 i 95 Osborne offer you the 01 Budget Office
\ £14 System for only £1495.00. A saving of near

£600.00.
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 CAPACITY EXTRA VALUE.
THE OSBORNE ]

EXTRA STORAGE SYSTEM
The proven Osborne 01 and the Trantor SMB

hard disk offer the storage capacity of more than

30 times that of a floppy disk. And up to 5 times

faster system performance. The Extra Storage

System transforms the 01 Portable Business

Computer into a powerful office system which

matches the storage, speed, convenience and

flexibility of desk top systems costing twice

the price. Personal Pearl extends the power

of your Osborne for information handling

tasks previously reserved for larger systems.
Installation is easy — simply unpack your

disk, plug it into your Osborne | and run a simple
installation procedure.

The Osborne 01 with Trantor ‘ﬁ‘ ,
5MB hard disk system together 95 , ' J
with Personal Pearl and 29 Take the lead from Osborne
Peachtree Business and telephone the Osborne Sales Department
Management System costs now for details of your local authorised Osborne Dealer
only £2995.00. A saving of @

over £800.00. Tel: (0908) 615274.

The Osborne Computer Corporation (UK) Ltd. 38 Tanners Drive,
Blakelands North, Milton Keynes, MK14 5LL, Bucks. Telex: 825220.

SBORNE

COVIPUTER CORPORATION

\ “> l
\- | Someone has tolead the way

@ Circle No. 110
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MICROCOMPUTER
ADD-ONS

Sintrom are the professionals who can offer you fast delivery of quality products,
backed by our comprehensive service and support facilities.
Our Microcomputer Product Group specialise in micro add-ons,
and can offer products like:

Peridaty
4250

Sintrom El»ectronics

Sintrom Electronics Ltd
Arkwright Road, Reading, Berks RG2 OLS
SINTROM GROUP Tel: Reading (0734) 875464 Telex: 847395

® Circle No. 148.
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A HOME MICRO

Choosing a home micro can be a daunting task to the newcomer, and with an ever increasing number of

micros emerging on the market, even up-grading, say, from a ZX81 can be a risky and expensive exercise
if the wrong decision is made. It is important to look at the real facts and specifications, and check exactly
what you get for your money before choosing your micro-computer system.

THE PITFALLS

“DON'T LET THE ADD ONS
ADD UpP”

A number of large companies are
offering packages that seem to be
good value and low cost.

These offers usually have a hidden
sting inasmuch as the essential
accessories such as connection
leads, peripherals and software often
carry very high cost premiums.

e.g. software for low cost hardware
usually costs between £29 and £49
for a ROM cartridge!!

CHECK THE QUALITY
OF THE PRODUCT.

Raw materials are now an area where
comers can be cut, and shoddy
workmanship during *building’ can
effect the ‘up-time’ of your unit.
Areas to watch out for are unreliable
edge connectors, corrosion and
poor quality PC.B.s. Low quality
components and bad design will
seriously effect the reliability of

the end product. and can lead to
false economy.

DON'T BUYA GAMES
MACHINE

Unless you want just games and
nothing else! With a games
computer you are limited.

Some computers, however, have the
advantage of both games facility plus
the whole world of computing to
explore, as your interest and skills
develop. A real computer systern will
allow you to expand your knowledge
of the Hi-Technology world, and help
earn its keep with its added uses in
the field of education, communica-
tion and home business use.

SOFTWARE

Make sure the system you choose
has a growing library of support
software, to enable you to realize the
full potential of your machine.

KEY POINTS TO
LOOK FOR

@ High Resolution Colour

In general most home computers
have a poor graphics resolution (or
detail). Check on the vertical and
horizontal resolution in graphic
mode and muitiply the two numbers
together If the result is less than
35,000, then the graphics can hardly
be considered high resolution.
Without high resolution graphics
displays such as those used in
games tend to be “Chunky” in
appearance.

Advertisement

@ High Quality Sound

Some computers claim to provide a
sound channel when in reality all that
can be found inside the computer is
a small buzzer controlled by
electronic pulses. At the very least a
sound facility should provide more
than one channel and a raise channel
as well (for gun shot effects in games
for example). The best systems also
provide envelope control of the
sound channels to produce very
sophisticated effects: very important
for generating music. Also look for
the ability to connect to external
amplifiers.

® Keyboard

For accurate entry of programs and
data into a computer it is important
that the keyboard has a good tactile
feel in operation. Coupled with
acoustic feedback the user is fully
aware when the computer has
accepted his/her actions. Also of
importance in a keyboard is layout.
A standard computer keyboard
layout will familiarise the user with the
vast majority of computers used in
the world of business and
professional applications; very
important if the purpose of
purchasing a computer is
educational.

® RAM

One of the most important features
of a computer is the amount of RAM,
ormemory, included. In general the
more powerful and exciting a
computer program is the more RAM
it requires. But take care, all
computers are advertised quoting
the total RAM used in the system.
Computers use up a great deal of
their own RAM for storing essential
data and particularly in supporting
the graphics display and the CPU.

if it is less than 32K think again. is it
enough?

® Computer Language
Itis too dificult to program a
computer in its own binary language
so high level languages are used, the
most popular being BASIC. However.
there are a number of BASICs, some
being very different from the rest.
A de facto standard in the computer
industry is Microsoft BASIC.
Learn this one and you will be able to
program in the majority of computer
A§|CS; such an important point if a
home computer is to be used to
educate your children to face the
technology of the future.

® Expansion
As your interest and knowledge of
computing grows, you will need a

.
Choosing the right system carefully will save you from throwing your
money away Check full specification. plus peripherals and software
prices. before you buy. Preferably choose a Real computer system that can
expand to meet your needs.

computer system that will grow with
you; able to accommodate Printers,
Disk-drives, Joysticks, Communica-
tions Modem, and Colour Monitor, as
well as produce HI-Flsound effects.

® Software

The computer you choose should
have a growing selection of utility

software to make the most of its
capability.

Remember. computing is here to
stay. You can't learn to compute on
a toy, or a device which does not
behave like a real computer.

In short, look out for a computer
which offers all the points above, and
you will be sure of getting the best
value for money.

To find out which company offers
you the right choice, with:-
@ Good value, high specification, quality

micros.

@ A quality, 4 colour, plain paper printer/

plotter.

® Communications Modem.

@® Micro Disk Drives.

® Comprehensive and growing range

TURNOVER. .. =3

of software

@ Circle No. 149
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The Growing System

ORIC 3’ MICRO

Coming soon the incredib

Small size, Compact, High precision disks with storage

capabilities from 100K Bytes to in excess of | Megabyte
unformatted. With their own built-in power supply. these
easy to use units will add big system capability to your

home miicro.

FLOPPY DISK DRIVE

le new 3" Oric Micro Drives.

ORIC MCP 40 COLOUR PRINTER/PLOTTER

The Oric Colour Printer is quality engineered to provide 4 colour hard copy on plain paper, with
superb graphics and text capability, printing either 40 columns or 80 columns.

R

It prints in red, green, black and blue, onto a
4Y4>" width standard paper roll. With a print
speed of 12 characters a second, the
MCP 40 comes with its own power
supply and all necessary leads to
connect straight into your Oric
or to any standard

Centronics interface.

This superb printer represents
excellent value at just

£169.95 including VAT.

Pl GRAPH %xxxX

ORIC PRODUCTS INTERNATIONAL LTD. C@WORTH PARK. LONDON ROAD. ASCOT. BERKS.




The right choice
for real computing

ORIC-1

Before making your final choice, check any other home micro in the same price bracket,
against the incredible specification of the ORIC-1.

Quality of build and materials Real computer keyboard layout and
' moving keys

High Resolution colour graphics
240 x 200 pixels

Real computer language programming —
Basic/ Forth

Teletext/Viewdata compatible graphics
(28 rows x 40 characters)

Cassette Port & R.G.B. output.

Superb styling / Full colour display

Choice of 16K or 48K RAM

Latest design technology and circuitry

Real sound — 8 octaves plus Hi-Fi output

Fully supported and growing software
library

. A fully expandable system for home,
education & small business use

Full range of peripherals to support
your system...

ORIC-1 Setting todays standard in Quality and Price.
ORIC-148K £139.95incvar ORIC-1 16K £99 95 inc.var

All ORIC computers purchased before 31st December 1983 MCP 40 COLOUR PRINTER £169.95.
come with a £40 voucher off the M.R.P. ofthe MCP 40 Colour  OQFFER PRICE £129.95

Printer.

({) Centronics printer interface

Colour printer / Disk Drives

i

Communications Modem

The fast growing success of ORIC- | means that an incredible number of software titles
arc becoming available for your Oric. With many well known titles from independent
software houses. plus exclusive ORIC SOF TWARE from TANSOF T. you can now drive
your Oric towards its full potential.

Below is a small selection from Tansofts range. all of which offer superb value.

ORIC BASE, ORIC CALC. AUTHOR.  GERMAN, SPANISH. ITALIAN, FRENCH.
FORTH, ORIC MON. ORIC CHESS, MULTIGAMES 1.

( MULTIGAMES 2, ORIC CAD.

ZODIAC, HOUSE OF DEATH, THE NOWOTNIK PUZZLE.

ORIC MUNCH, SUPER BREAKOUT,
ULTIMA ZONE, DEFENCE FORCE.

TANSOF T ORIC SO TWARI- available trom your ORIC supplier and all good software
dealers. Ior tull list ol further information contact

TANSOFT LIMITED - 3Cl (3 MFWS. | LY. CAMBS C37 4NW TEL (0353) 227 1/2/3/4



Microware and IBM

— an unbeatable
combination.

We promise to:

® Analyse and identify your

requirements.

® Advise on your system needs.
® Supply and install your

equipment.

1M

™

IBM
Personal
Computenr

n,

® Provide the widest range of software support.
® Offer comprehensive maintenance contracts.
® Take pride in our unparalleled after sales service.

MEMORY EXPANSION

1. Memory expansion from 64-512K

2. Memory expansion with extended features:
® Printer port
®R232
® Games control
® Battery clock/calendar
® Expansion up to 512K

3. Memory expansion for electronic disk
(RAM) providing capacity of up to 2 Mb

MULTI-TASKING

® Multi-tasking software is now available
for PC DOS — up to 9 tasks can be run
® Concurrent CPM

1. PC Pair
Hard disk storage
@ 3.9" Winchester drives
® Single board DTC controller plugs
directly on to PC Bus
® Noadditional power required
® Fixed or removable second drive
2.Our range of 54" external Winchesters
provides up to 80 Mb of storage
® Easy back up facility

PC net
® Local area network and shared resource
® Independent of disk type ie XT, corvus etc
® Independent hard disk system
® Remote PC
¢ IBMPCDOS1.1,2.0
@ Disk and file sharing
® Low cost, easy to use
® Simple to set up
® Upto 16 PC’s per file sharer

SOFTWARE

Pegasus - Business application systems

® Sales Ledger

® Purchase Ledger

® Nominal Ledger

® Invoicing

® Payroll

® Stock Control

® Order Entry

® D Base Il Applications
Our complete list of software is too long to
publish, but the widest range is available from
stock including:
Wordstar, Mailmerge, Supercalc, D Base 11,
Fortran 80, Easyfiler, Easywriter, Visicalc

O Microware

Microware (London) Ltd.

Showroom at: 637 Holloway Road, London N19 5SS.

Phone 01-272 6237/6398 or Telex 297598.

IBM Authorised Dealer

® Circle No. 150

TRAINING

We offer training to our IBM PC customers:

1. Computer aided training, which, after
initial set-up, your PC guides you through
the software

2. On site personal training by our
experienced professional instructors

MONITORS

We recommend from our range the following:
® The new IBM colour monitor
© LUXOR - high res. colour
® AMDEK - the only IBM compatible
amber screen monochrome available
® HANTAREX — 14" high res. colour

SERVICE

We offer a number of service options including:

1. Warranty/non-Warranty repairs

2. Extended Warranty contracts

3. Quick response service contracts covering
both parts and labour

PURCHASE TERMS

1. Rental agreements

2. Leasing contracts

3. Approved credit purchase
4. Credit cards

Personal
Computer




ARTIFICIAL INTELLIGENCE work
under Donald Michie at the
University of Edinburgh has
lead to a practical application of
Al in the form of Expert-Ease,
an expert-system generator for
the IBM PC. It is, in fact, a
micro version of a mini-
computer program called
ACLS, developed using an
algorithm known as Quinlan’s
ID3.

The program has a spread-
sheet-style format, with help
screens, and is about as easy to
use as VisiCalc or TK!Solver.
You enter your expert
knowledge in the form of
examples, and Expert-Ease
induces — or deduces — the
rules that apply, and presents
them as a decision tree. You can
then add descriptive tags to the
key words to generate a £50
enquiry-only system that can be
used easily by non-experts.

The analogy with VisiCalc is
interesting, because the format
of VisiCalc suggests it must be
used for large, labour-intensive
financial planning. In fact it is
used on an ad hoc basis to
produce quick answers to short
but complex problems.
Similarly the design and price of
Expert-Ease suggest it should
appeal to hospitals, government
departments and large
corporation who will spend
years of experts’ time devel-

Expert-Ease
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An expert-system generator with a spreadsheet-style format.

oping complex systems to
diagnose gallstones or
whatever.

Its first attraction is that it
isolates examples of muddled
thinking where the fruits of
experience lead to conflicts in
logic, and Expert-Ease signals
‘“‘clash’’. Next, the decision tree
reveals where further examples
are needed to produce better
distinctions between different
options. Third, Expert-Ease’s
mechanical logic discards the
irrelevant elements. Using it on
a series of tests, for example,
might reveal that half of them
contributed nothing to the final
decision. In these three ways
Expert-Ease actually provides a
way for the expert to clarify his/

her thinking and thus solve
problems more simply.

But there are a couple of
problems with Expert-Ease: it
only runs on the IBM PC under
UCSD p-system, and it costs
£1,500 for a single copy. The
distributor, Export Software
International, is currently
negotiating with leading
software publishers to bring to
the mass market a version
written in C to run under MS-
DOS on the IBM PC and the
Sirius. The price should then be
brought below £500.

Contact Export Software
International, 4 Canongate
Venture, New Street, Royal
Mile, Edinburgh EH8 8BH.
Telephone: 031-556 3266.

Shopping in
Carolina

*MARK HI is claimed to be the
world’s largest commercial
teleprocessing network. It is run
by Geisco, General Electric
Information Services Co.,
which has no connection with
Lord Weinstock’s GEC. Now if
you have an IBM PC you can
dial xMark III’s electronic
shopping service, Execuclub,
based in North Carolina, and
try out its range of computer
programs. If you like one you
can have it downloaded and you
will be invoiced later. Browsing
need not entail a horrifying
phone bill as Geisco’s service is
available as a local call in 750
cities world-wide. The service is

based on 44 mainframes, the
nearest one to London being in
Amsterdam. While Geisco’s
announcement is for the 1BM
PC interface, pretty much any
micro can be connected to the
system.

Contact Geisco Ltd, 25-29
High Street, Kingston-upon-
Thames, Surrey KTI1 ILN.
Telephone: 01-546-1077.

—_—

Prolok

VAULT CORPORATION of
Westlake, California, claims to
have solved the problem of
software piracy. Vault provides
a disc you can copy but not
pirate, because the program will
not run without the unique
fingerprint on the protected

PRACTICAL COMPUTING November 1983

disc. If you accidentally erase
the program disc, then you can
use your back-up copy to
restore it. If the dog chews up
your Proloked disc, hard luck.

Vault does not claim the
fingerprint is impossible to
crack, but points out that each
disc has a unique identification,
so cracking one disc does not
crack the system. Prolok is
compatible with CP/M, MS-
DOS, Apple DOS, Atari DOS
and selected CP/M-86 systems.
The initial release is of the IBM
PC version. We have it and we
can’t crack it. The cost per disc
is less than $1.

Contact Vault Corporation,
2649 Townsgate Road, Suite
500, Westlake, Ca 91361.
Telephone: (805) 496 6602.

(More news qn next page)

-PCBulletin: news=—=

p————

PC flashes

o Lifeboat Associates now
reckons to have a full range of
software for the IBM PC. As
Lifeboat supplies over 200
programs in more than 90 disc
formats there is no room to
mention them here, but if you
write you will be sent a free
catalogue. Contact Lifeboat
Associates, PO Box 125,
London WC2H 9LU.

® Visicorp of San Jose,
California, has now upgraded
its products to run on the XT,
the hard-disc version of the
IBM PC. Contact U.K.
distributor Rapid Recall,
Rapid House, Denmark
Street, High Wycombe.
Telephone: (0494) 35634.

® Waterloo Logo comes from
the University of Waterloo,
Canada and requires a PC or
XT with 128K of RAM. It
costs £145 plus VAT from
Roundhill Computer Systems,
Axholme, London Road,
Marlborough, Wiltshire.
Telephone: (0672) 54675.

o Keyboard Templates are
handy when learning to use a
package, or if you keep
switching from job to job.
Now you can have templates
for the IBM PC for such
popular programs as
WordStar, VisiCalc,
Supercalc, Easywriter, dBase
II and 123 from Impex Micro
Products, 4 Ridgeway Court,
Grovebury Road, Leighton
Buzzard, Bedfordshire.
Telephone: (0525) 371597.

o Map Software has been
released to provide integrated
accounts on the PC as well as
popular CP/M micros. As
well as general uses, vertical
markets catered for include
solicitors’ client accounting,
time recording, and
accountants’ incomplete
records. Contact Map
Computer Systems, 105-107
Windsor Road, Oldham OLS8

IRP. Telephone: 061-624
5662.
® Mediatech has launched

Accounting Plus-16, a
business-management system,
on the IBM PC. It comprises a
suite of programs which build
up to an integrated system. It
is also available for the Sirius,
DEC Rainbow and NEC
APC, among others. Contact
Mediatech Software,
Woodside Place, Alperton,
Wembley, Middlesex HAO

1XA. Telephone 01-903-4372.
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IBM
distribution

IN A REMARKABLE departure
from tradition, IBM is now
starting to distribute other
people’s software for the IBM
PC. Industry observers were
astonished when, two years ago,
IBM started to sell other
people’s products under the
IBM label. The sight of IBM
distributing them still wearing
the colours of other firms
should send many to an early
grave.

The first products to be
honoured by IBM distribution
are Personal Cobol from Micro
Focus, and Compsoft’s
sophisticated database program
Deita.

IBM Product Sales Ltd’s
Programming and Publications
manager is Alan Maisher,
Telephone: (0256) 56144.

Frontrunner

NO, not another data
management system,
Frontrunner runs on the IBM
PC under PC-DOS and is
claimed to be easy to operate
and offers comprehensive
retrieval facilities. It can even
write data in user-specified
formats so you could transfer
information to WordStar or
another popular program.
Finally, it is both British and
reasonably priced at £190.
Contact Decision
Technology, 7 St Johns Road,
East Molesey, Surrey KT8 9JH.
Telephone: 01-979 5533.

Two Tava PCs

TAVA CORPORATION of Tustin,
California has simultaneously
announced in the U.K. and the
U.S. the launch of two IBM PC
look-alikes. One is a desk-top
model, the other a portable.
Tava has also signed a deal with
London systems house
Paperiogic to sell the machines
in Europe through the
Compushack chain of stores.
The first European one will be
opened next January.

The Tava portable weighs
32lb. and is a 256K system with
two 320K floppy-disc drives. It
will cost £2,199. The Tava PC is
a 64K model which will cost
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£999. Paperlogic plans to show
a 64K dual eight/16-bit net-
working machine later.

Other products to be handled
by Paperlogic will include
Shugart disc drives for the BBC
Micro, a Tava 10Mbyte hard
disc, and the 64K Big Blue
CP/M card — shouldn’t that be
Baby Blue? — which will allow
the IBM PC to run useful eight-
bit software.

Contact Compushack, 12
Nottingham Place, London
WIM 3FA. Telephone: 01-935
0480.

General
Accounting

A NEW SOFTWARE package
under the IBM label is General
Accounting. This menu-driven
program handles sales and
purchase ledgers and VAT
information, and writes cheques
for the small business. It
accommodates up to 1,000
accounts on a PC with 64K of
RAM, or up to 2,000 with a
128K version. The larger RAM
is required for cheque printing.

General Accounting was
developed in the U.S. by BPI
Systems International for use in
the U.K. It costs £351 plus VAT
from IBM Retail Centre.

Pete & Pam

WELL KNOWN APPLE and IBM
PC dealer Pete & Pam is im-
porting a wider range of PC
programs than before.

Two popular software
families now available for the
IBM PC are PFS and the Super
series from Sorcim. PFS File
and PFS Report from the Soft-
ware Publishing Corporation
cost £84 each. Supercalc costs
£149 and Superwriter costs
£249.

File-Fax is an American
database fromTMQ and runs
on a range of systems including
Apple and Atari. Pete & Pam
imports the Apple and IBM
versions, which cost £39 each.

Another new database is Data
Base Manager II from Alpha
Software in Burlington,
Massachusetts. It claims to
integrate spreadsheet and word-
processing capabilities with
database management, and to
be fuily compatible with ieading

=-PCBulletin

= News=——

PFS File and PFS Report are now stocked by Pete and Pam.

programs such as VisiCalc, 123,
Multiplan and WordStar

A new super-fast compiled
version of Chartman is
Chartman Super, from Graphic
Software in Boston. It is menu-
driven, allows the production of
charts, graphs and forms, and
interchanges data with VisiCalc.

A PROM blaster from
Apparat Inc of Denver,
Colorado, is said to program
virtually all common 24-pin
EPROMS. It costs £159.

PC Pal, the latest teaching
program from Comprehensive
Software, Los Angeles, uses
games, animation and sound. It

covers the keyboard, software
and hardware and costs £23.33.
Question is an educational
game based on artificial
intelligence. You think of an
item and the computer guesses
what it is. The price is £32.95.
All these programs are
available from Pete & Pam
Computers, New Hall Hey
Road, Rawtenstall, Rossendale,
Lancashire. Telephone: (0706)
227011.
® Acting as P&P Micro
Distributors Ltd, Pete & Pam
can supply the Rana 2000 320K
disc drive for the IBM PC. The
price is £295.

b —

i

More word
processing
TWO TRIED and tested
packages for the Commodore
micros have been redesigned
to run on the IBM PC.
Wordcraft, for example,
has sold 15,000 in its CBM
form. Now it has been rewrit-
ten in BCPL — a C-type
language developed at the
University of Cambridge —
for the IBM PC and Sirius
micros. It uses the function
keys and is claimed to be
superior to WordStar, both in
power and ease of use. Stan-
dard features include spelling
checking, mailing
arithmetic and background

lists,

printing. Contact Wordcraft
in Derby at (0332) 683892 or
Dataview Ltd, in Colchester
at (0206) 869414.

Wordpro has appeared in
an enhanced version for the
IBM PC, under the name of
Wordplus-PC. As well " as
powerful word-processing
facilities, Wordplus PC of-
fers mailing-list facilities plus
the ability to take informa-
tion from spreadsheet pro-
grams. Another new feature
is the ability to create
graphics on the screen, and
then print them using an IBM
Graphics Printer. Contact
Wego Computers Ltd, 22a
High Street, Caterham, Sur-
rey CR3 SUA. Telephone:
(0883) 49235,
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Full knowledge

processing and a form of database as in The
Incredible Jack. In Knowledgeman the
options are data management, ad hoc
enquiries, spreadsheet analysis, statistical
analysis, screen I/0 forms management,
and printed forms management. For the
advanced user there is a comprehensive
toolkit for building decision-support
systems using a completely structure
programming language.

Knowledgeman’s three discs contain a
total of 28 files. There are 17 different
program files, covering everything from the
driver program, through initialisation
overlay and the main instruction com-
mands within Knowledgeman, finishing
up with the Convert overlay.

Nine of the files are utilities for terminal
management, password security and macro
key management. Two files contain special
notes on Knowledgeman and sample files.
In total there is nearly 450K of program on
disc and the manual recommends you have
500K drives to avoid having to change discs

PRACTICAL COMPUTING November 1983

Fighre 1. Directory for the suite of files
which make up Knowledgeman.

to access different sections of the program.
It worked quite adequately on my 160K
drives, though.

Knowledgeman is available under PC-
DOS, MS-DOS and CPM-86. Installation
is straightforward with PC-DOS as long as
version 2 is used: you just copy
IBMBW.TRM to KTERM.TRM for a
monochrome screen, or IBMCOL for
colour. If your IBM.PC has PC-DOS 1.1,
then the operating system sometimes thinks
it has written information to disc when it
has not. A program patch to overcome this
is included in the installation details.

Four files must be installed on the default
drive. They are the KMan driver program,
FDM program files, and the KTerm and
KMKeys utilities. The utility files
USRMan, TerMan, KeyMan and Scram
can be left off-line. KPass is also needed on
the default for data security.

Neville Ash has been toying with Knowledgeman, a combined database manager
and spreadsheet for the less well informed as well as the expert programmer.

KNOWLEDGEMAN comes from the same After loading PC-DOS you insert the
stable as DBMS 11, reckoned by some to disc with the appropriate files into the
be the most advanced database- Yolume in drive C is Jack| | default drive and off you go with the date,
management system currently on the Directory of C:\kman and password to enter the system. To make
market. But where DBMS is aimed at the the operation easier you can load the
experienced computer person, ||, SDIR: operating system on to the first
Knowledgeman is for the first-timer, | | SDIR Knowledgeman disc.
though it includes advanced features which | | pFags 1GU 8946 The four arrows on the IBM PC
can be used by the more sophisticated | |y pmecpL TRM oy keyboard, plus Home, Ins, Del and End,
programmer. I BEMEW TEM gL can all be used in place of the default keys
Knowledgeman needs 192K of RAM, so KMEEYS TRM 128 for certain control functions. Just remove
owners of 64K or 128K IBM PCs will need MACKEYS  TRM =84 the first letter F, from each of the words in
extra RAM chlps. The program has beep F A e L E&TIR0 table 1 and the commands appear as
designed specifically for the new 16-bit | }ppne g OvL 10240 normal English words. !
computers so usm,g 192K of RAM makes | | cnvnnz avL 147736 Knowledgemaq organises data into
prﬁcthal sense. h'lﬁ a trend fpllowed by FDMOOT VL 15760 tgbles. Each one is given a name, and the
aiher comparies ke Lotus with 123 and | |powooa  ou.  @zoa || fieds thl re pesded e lo e T
memory is available wh)./ not i)ut it to ot . . istlz\f/i(l)l tf:\(/:e nilemelrsicmstl::i?\ge o'ral?) icv::.tledate;
practical use? , :D':"(m? :J:jL 1!)24() values. The field pic;ure can be diﬁned, SO
Most programs today are supplied on a e '.'ni) ! il 14d4€3 that Knowledgeman can use it to edit the
single set of discs, and back-ups are an g 4 L SaEs field’s data values. For data security read /
optional extra. Kn’owledgeman takes the At BVE Ay write access codes can be specified for a
opposite approach. The user is supplied '::'DP1(£)11:' Lo e table or any of the individual fields. The
with three 5.25in. program discs, and is e L B b structural details of any table can be
encouraged to make working copies of the F,DM(E’ 1 :‘ i__]\)L. 13820 reviewed by using the flexible data-
pr?gra;n and to keep the original discs in z: Eg::;: ia BYIL 1;?53 dictiorlla(;y facility which is available in
safe place. It is a refreshingly practica - S = Knowledgeman.
attituge. One advantage is tt%ail i‘t) makes | §FRMOLS ovL 16384 Once ag table has been defined you are
Knowledgeman dead easy to use from a FDMO1& OVL 12288 ready to add data. If you type the word
hard disc, as on the IBM XT. However, the | | USRIMAN — EXE 60928 Create, Knowledgeman prompts you for
manual warns that you will not be provided TERMAN EXE 22528 this data. When the full table has been
with a new copy of the package if the SCRAP EXE 48128 created, other commands within the
distribution disc is accidentally erased. KEYMARN LXE ?216 program can be used to modify, delete, sort
The all-in-one concept can mean a ETERM TRM 256 of retrieve it. Tables can be redefined at any
spreadsheet, graphics and a database, as in time: it just needs an indication of which
Lotus 123 or a Calc facility, word fields are going to be amended, added to or

deleted. All the indexing details are handled
by using the B+ tree technique.
Knowledgeman can also build and use
indexes for fast retrieval time on particular
key fields.

One of the most practical features of
Knowledgeman is the Ad Hoc enquiry
feature. Unanticipated spur-of-the-
moment pieces of information can be
located just by typing in a single query. The
actual query syntax is just like SQL/DS,
one of IBM’s top-of-the-line relational
mainframe systems. Data can also be
obtained from multiple fields, and a wide
variety of conditions can be made in the
queries. In this way the retrieval can be
extremely selective.

Making up the forms that are going to be
used for data input is easy. You specify the
layout of prompts and elements in the
form, and whether the user will complete
the values or the results are to be displayed
by Knowledgeman. Forms can have

(continued on next page)
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automatic editing and character-by-
character integrity checks for any of the
screen elements. Additions can be made to
the form to allow for colour, reverse video
and blinking, which can all be done
automatically.

At this stage the forms which are to be
produced by the printer are defined in
detail. You have complete control over the
layout, and Knowledgeman can also be
used to print the forms. They can also be
stored directly to disc instead of being
printed out.

By just using a single command
Knowledgeman provides full statistics on
the values of any fields containing numbers
in the table. This statistical analysis can
cover minimum, maximum, sum, count,
mean, standard deviation and variance. It
is simple to place conditions on the
statistical analysis if required, and in this
way only the data that complies with
specific criteria will be used for this
analysis.

Apart from the features common to most
spreadsheets, Knowledgeman provides a
number of extras. There is extensive read /

write security for the cell definitions, right-

down to the level of individual cells. The
presentation style of any cell can be
controlled by selecting foreground and
background colours, blinking, reverse
video, bell and invisibility.

Unlike the earlier types of spreadsheet,
Knowledgeman’s version can be integrated
with the other capabilities. For example,

{ins — FINSERT
Del — FDELETE
End — FDONE

Up Arrow — FUP

Down Arrow — FDOWN
Left Arrow — FPRIOR
Right Arrow — FNEXT
Home — FRESTART

Table 1. Use of control keys for commands.|

the result of an Ad Hoc enquiry could be
subjected to the spreadsheet analysis.

Knowledgeman’s procedures and func-
tions make up a toolkit which includes a
wide range of extra options capable of
being incorporated into the other
Knowledgeman capabilities. This section
supports a completely structured
programming language which will be
valuable to more advanced users.

Knowledgeman’s limits are imposed by
the hardware on which it is run, not the
program itself. The design specifications
provide for large, multi-coloured tables,
which can be manipulated in a very flexible
way.

Conclusions

o Knowledgeman has a wideé range of
functions, which can each be mastered
before going on to learn more about the
program.

® Most of the commands are in normal
English, which makes it easy to understand
the programs. )

® The program has obviously been written
for the IBM PC and makes full use of the

PCBulletin: software

special function and cursor-control keys. It
will be interesting to see if later versions for
other machines are as well implemented.

@ Though the manual is quite large, there
are three types of entry to cater for the first-
timer, someone with basic understanding
and the really experienced user. The
language is down-to-earth in style.

o With all its features Knowledgeman
should make an impact from the ease of use
on the one hand and the specification on
the other. However, 16-bit computer users
must have 192K to make the ‘most of
Knowledgeman.

@ Using a combination of automatic data
encryption plus a range of user passwords,
Knowledgeman can control access down to
the level of an individual field, an extremely
useful combination for sensitive material
like personnel records.

®As one of the new generation of
programs, Knowledgeman offers an
extremely sophisticated range of facilities.
They can be understood quite quickly as
long as you follow the manual closely.

o Further Knowledgeman products are
known to be under development. To go
with Knowledgeman there will be
Knowledgetext, Knowledgepaint and
Knowledgegraph. The total should
eventually form an extremely powerful
integrated system.

® Knowledgeman is imported and
distributed by Tamsys Ltd, Pilgrim House,
2-6 William Street, Windsor, Berkshire
SL4 1BA. Telephone: (07535) 56747.
Knowledgeman costs £350. (]

The kKnowledge Manager 1.0
(C) COFYRIGHT 1983,

Latayette, IN 47902

ver

User Name:
Fassword:

knowl edgemaster

_DEFINE REVIEWS
ENINS
HIELD?
FIELD?
FIELD?
FIELD?
FIELD?
FIELD?
FIELD?
F1lELD?
FIELD?
FIELD?
FIELD?
LET E.LMOD=FALSE

CREATE RECORDS FOR REVIEWS

MICRO STR 20
MTYFE STR 20
SUPPLIER STR 40
FHONE STR 20
MAGAZINE STR 20
ISSUE STR 20
PAGE NUM USING
AUTHOR STR 30
PHOME STR 20
COMMENTS STR 40

vddd"

containing it.

Record Mumber: 1
#HIARK FALSE

MICRO: ADYANCE.
MTYPE: HOME / RUSINESS
SUFFLIER: ADYANCE

FPHONE = (01) 609-0061

MAGAZINE: FRACTICAL COMPUTING
ISSUE: OCTOBRER 1983

FAGE : 72

AUTHOR: IAN STORIE
COMMENTS:

_LET COMMENTS =

Micro Data Base Systems,

Figure 2. Screen produced when defining file. “Field?” is
followed by a name and the maximum length of the string

Freview of IBM cheap IEM compatible pc
"Preview of cheap IBM compatible pc”
Figure 4. The completed first record after saving to disc. Note
how an error in the last line is corrected using Let.

-Inc.

Record Number

MICRO:
MTYFE:
SUFFLIER:
PHONE 3
MAGAZIME:
ISSUE:
FPAGE :
AUTHOK:
COMMENTS:

Figure 3. The line Create Records for Reviews automatically
throws up a form into which the record can be entered.

_SORT KEVIEWS BY ASCENDING MICRQ
ISSUE, FAGE

_SELECT MICRO,

MICRO IS5UE FAG
ADVANCE OCTOBER 1983 7/
ELECTRON OCTORER 1982 &8
LOGICA VITESSE OCTOBER 1983 &4
ZENITH Z-110 SEFPTEMBER 1983 82
ZO0REA SEFTEMBER 19872 92
Number of Ubservations: &)

378 Sum

746 Ave

129 Var

11 Sdv

ADVANCE OCTOBER 1983 72 M™Man

ZOREA SEFPTEMEBER 1987 92 Man

Figure 5. After five records had been entered, Sort produced

an alphabetical list. Three of the 10 fields were selected and
printed out, together with the statistical information, which can
be suppressed if necessary.
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Pay extra? The Model & offers the price/performnce breakthroush you have
been PROGINS

locking for_ Model 4 offers THOUSWES OF
teacher, or persanal computing enthusiast

for the busimssan,
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16K
Cassette-

Based
Model 4

"-749

Cat. No. 26-1 067
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VAT

&
| ! | = =%

TRS-80 Model 4 Personal Desktop Computer. Yes, it looks similar to a
Model IHl, but compare the price and the standard features of this all-new Model
4 to any other computer in its class.

Amazing Versatility. Model 4 can run all Tandy” Model Ill programs without
change. It will soon be able to run CP/M-based software. This means that Model
11l disk owners can upgrade to a Model 4 without making their present software
obsolete, and have at their disposal thousands of different applications.

Friendiier ... and Faster. Because of its 64K memory and 80 x 24 display,
you'll find Model 4 perfect for large business applications. Clock speed is twice
that of Model 111, plus there’s “MemDisk”, which lets you use extra memory as a
superfast disk drive. The result is keystroke-quick responses instead of time-
consuming disk access.

And That's Not All. The software print spooler lets you print out a job at the
same time you're using Model 4 for other tasks. With the Job Control Language,
you can set up a whole series of operations for your Modet 4 to perform without
supervision. The new Microsoft BASIC includes CHAIN and COMMON for
extra-large programs.

Full - and Helpful - Documentation. You get a comprehensive owner’s
manual, reference card, our famous tutorial manual for BASIC programming
and a tutorial introduction explaining how to get the most out of your Model 4.

Super Features. Including a full 80-column by 24-line display for word
processing and large spreadsheets, a built-in high resolution green screen
monitor, numeric keypad, parallel interface and dual 5Va” disk drives, a new
keyboard with control, caps. and three function keys, and compatability with
Model 1! TRSDOS, LDOS and CP/M plus programs that put thousands of
applications at your dnsposal

Model 4 Upgrades

64K RAM Kit For Disk Model 4. Expands internal memory from 64K to 128K.
Installation required (not included).
26-1122

26-1148

F—we—pn

64K £ I
Model 4
Cat. No. 26-1069
;_ . " oty e e L hall | |

|
Microprocessor: Advanced Z-80A 8-bit. Clock Speed: 4 MHz. Memory: 14K ROM,
64K RAM-expandable to 128K. Keyboard: 70-key typewriter style with control key, 3
programmable function keys (F1, F2, F3), caps key and 12-key datapad. Video
Display: 80 characters by 24 lines (Model 4 mode), 64 x 16 (Model Il mode), or
double-wide 40 or 32 characters per line. Upper and lowver case and reverse video.
Memory mapped with high-resolution 12" green monitor, includes 96 text, 64 graphics
and 96 “special” characters. Sound: Obtainable from BASIC with sound command
including tone and duration. Toggled “keyclick” filter. Disk Drives: One or two built-in
double density 184K 514" drives. Operating System Compatability: TRSDOS 6.0,
TRSDOS 1.3, LDOS, CP/M Plus (available soon). Programming Language: New
Advanced Microsoft BASIC with CHAIN, COMMON and more. Input/Output
Interfaces: Cassette operation at 500/1500 baud selectable under ROM BASIC.
Parallel printer interface with TRSDOS print spooler. Model lil/4 Input/Output bus.

Dimensions: 1212 x 187/ x 211/2". Power: Integrated power supply, 240v AC, 50
r
Model lli Owners!

Model 4 Upgrade Kit. Aliows Model Il disk system owners to convert their
computer to a Model 4. Installation required, (not included).
26-1123 £599.95

LDOS is a trademark of Logical Systems, Inc., CP/M is a trademark of Digital Research,
Microsoft is a registered trademark of Microsoft, Inc.

Tand||

-
Send For Further Information To: |

Computer Marketing, Tandy Corporabog (Branch UK), Tameway Tower, I
Bi w I West WS1 1LA.

I ridge Street, alsal est Midlands @ Circle No. 151
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BROMCOM
Standarg

Each user has its own Processing power
up to 1Mbyte pm

each with 16 pjt and
emory or 8 pjt andupto 128Kbyte.

BROMCOM
Specialiseq

gement | WordStar
Energy Managemen;
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BRoMcom Bespoke Programming -
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and Dealers jn all areas,
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R SYSTEM

Some installations are a little
more difficult than others!

Such as the one at Banham
Patent Locks, Limited, in
London.

BROMCOM® supplied
hardware and software that
would have taken a respect-
able-sized minicomputer
from, say, DEC or IBM or
Olivetti at twice the price for
hardware, three times the
price for software and four
times as long to implement.

BROMCOM SuperStar™ e
is handling six terminals VERY COST-EFFECTIVE WITH LOW
(expandable to 16) and three ENTRY PRICE
printers with 20Mbyte disk
storage and tape backup. FULLY MODULAR AND EASILY
The operators work round the EXPANDABLE
e e anc WORLD-STANDARD $100 HARDWARE
reliability demanded of the AND OPERATING SYSTEM — CP/M
system are high. OR MS-DOS
Operators can simul-
taneous|y enter Invoices, FULL MULTI-USER CAPABILITY WITH

RECORD/FILE LOCKING AND PRINTER

Payments, etc, while other SPOOLING

functions such as word

processing and database FIELD-PROVED OVER TWO YEARS WITH
operations (over 15000 A LONG LIST OF SATISFIED CLIENTS
entries!) are in constant use

MODEL 10 CATERS FOR UP TO 6 USERS,
MODEL 20 UP TO 16 USERS

F Bromley Computer Consultancy Ltd

417-421 Bromiey Road, Bromley, Kent, BR1 4PJ.
Telephone: 01-697 8933 Telex: 896691

P SwerStar

OUTPERFORMING MINICOMPUTERS WITH
MICROCOMPUTER ADVANTAGES ¢ ¢ircle No. 152




Are you the QX-1 at undertakes
financial model , stock control,
word processing, information analysis,
book-keeping...?

With over 20 years of experience in the advantage of using our fine range of
producing high quality printers, Epson have printers, make the QX-10 a totally versatile
now perfected a fully integrated desktop system at a price you'll find impossible
computer. All the"evidence has gone to prove  to equal ~ £1735 plus VAT.
that the QX-10 is capable of performing all If you're looking at micros, look
the tasks you will ever require of it, quickly at the OX-10.
and efficiently.

Installation of the QX-10 can be carried
out with the minimum of interruption, and with
its easily understandable keyboard, it is

simplicity itself to operate. l_
Having such a diverse range of software [0 1 would like a demonstration of the QX-10.
packages available such as database from |

Pearl and office productivity and accountancy Extraordinary product. [ Please ask my Epson dedler to contact me.
from Peachtree with C P/M and multifont Exceptional quality. | Name - — ey
BASIC as standard, the QX-10 can supply all

the answers whatever your business.

The system with all the answers.

Epson (UK) Limited, Freepost, Position

Wembley, Middl HAS 6BR.
Just look at what's on offer: a big memory S;ies E?quiries: ;-::;one EPSON. Company

~ 192k upgradable to 256k RAM and all the General Enquiries: 01-902 8892. Ralmed
graphics you'll ever need — and high Telex: 8814169.
resolution graphics at that.
The ability to communicate easily with
other machines, including our own HX-20 and
® Circle No. 153




/\/\icroSight

Use your BBC Model B as an image analyser with :-

MicroSight |

Available on BBC, Apple, Commodore, Research
Machine, Sirius, etc, Includes Camera cables, interface,
software and documentation.

£495.00 + VAT

MicroScale.

el

1
MR, .,

53
PERLM =
-2

Image processing software to calculate area and
perimeter of objects within a specified window also
to dimension features. Disk and printer dumps of
binary and grey scale data,

£295.00 + VAT

MicroEye Vision Interface.

256 x 256 pixel resolution with 255 grey levels per
pixel comes complete with software and document-
ation. Can be used for video tape digitising Satallite
picture analysis etc. Available for BBC, Apple,
Commodore, Research Machine, Sirius etc.

£295.00 + VAT

DIGITHURS]

Digithurst Ltd.

Leaden Hill. Orwell. Royston.
Hernts. SG8 5QH

Tel: (0223) 208926

Microtraining
courses you can

getyour
handson, and
teeth into...

Our expertise with machines and software
and our understanding of the needs of users,
allied to the educational skills of professional
lecturers, makes these micro-computing
courses a unique training package.

! All courses include ‘hands-on’ experience

with a wide range of business machines
including the IBM PC, Act Sirius, Osborne,
Superbrain, and the Epson QX 10. These
all-inclusive one day courses provide lunch, full
documentation, and text book.

1. Micro Computers for Business:

An introduction to the capabilities of business
micros including problem analysis and 5
ademonstration of business systems. £7

2. CP/M and WordStar:

This course covers all aspects of CP/M and

computer operation and practical use
of WordStar and Mailmerge. £ 85

3. Supercalc and dBase II:
A thorough grounding in Supercialc and dBase 11
is provided through to a practical level £8 5

of use.

4.BA programming:

An elementary knowledge of BASIC is required
for the course, which deals with files,

advanced control structures and editing.£ 85

oramming:

Advanced dBase
A complete course covering the programming ot

a comprehensive range of business
applications in dBase 11.
A"

£85

ramming:
A programming course for the experienced
programmer in BASIC and other languages,

who wishes to convert to PASCAL.

® Circle No. 154
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£95

Access and Visa payments welcome.
All prices quoted are excluding VAT.

m » » »
W Microfraining
637 Holloway Road London N 19 58S
Telex no. 297598 e Circle No. 155

For booking forms and further details ring:

013675372

01272 6398




EPSON QX-10

It’s built round a Z-80 compatible CPU — but don’t be put off by the traditional
spec, advise Chris Bidmead and Marcus Mazure.

IN THE LIGHT of today’s 16-bit fever it may
come as a surprise that Epson has chosen
an eight-bit processor as the power behind
its first true business computer to be
launched outside Japan. The three-part
system comprises a combined processor
and disc-drive unit, a monochrome
monitor unit and a low-profile keyboard.
The QX-10 ranks high among the most
immediately attractive machines we have
seen, and unlike some other pretty hard-
ware the beauty turns out to be more than
skin deep. Extensive use left us with the
impression of a thoughtfully designed
machine with excellent ergonomics.

The Z-80 style processor only directly
addresses 64K of RAM, but by using bank
switching, in its minimal configuration the
QX-10 commands 192K of RAM, split into
three banks. Most of the operating system,
including an enlarged BIOS, is lodged in
bank 1, leaving 56K of user transient pro-
gram area on bank 0. At operating-system
level bank 2 offers a virtual drive called F:,
but this memory area is overwritten when
Basic is loaded and part of it can be recon-
figured as an additional user area to house
machine-code routines.

A further 2K of battery-backed CMOS
RAM offers permanent fast-retrieval
storage which a well written applications
package can use to store system parameters
and details specific to the user. Users may
add a fourth bank by populating empty
sockets on the main system board, thereby
providing a second 56K virtual drive called
E:. It seems a pity that these two virtual
drives cannot be combined into one. A
single 112K drive would have been even
more useful.

On power-up the LEDs on the four
character-fount select keys, as well as the
Caps Lock and Insert keys, light up in
sequence, suggesting a keyboard text is
taking place. If drive A: is empty the screen
displays the message:

Insert disk

Once the disc is found by the system,
booting automatically takes place into
Multifonts CP/M, Epson’s enhanced
version of the ubiquitous eight-bit operat-
ing system. Modifications include the extra
code needed to drive the multiple character
founts, virtual disc drive and the special
graphics features.

The keyboard is connected to the front of
the CPU box using a sturdy coiled wire
terminated at both ends by DIN con-
nectors. Each plug has a neat folding tab,
making it easier to remove from its socket.
The keyboard is a robust, high-quality unit

86

with a pleasing and positive feel to it.
Besides the main typewriter-style keys there
are four other key-pad areas: cursor
control, numeric pad, function keys and
character-fount select.

The four character-fount keys can be
depressed in 16 combinations. Each depres-
sion illuminates or extinguishes the LED in
the key cap to produce a pattern of lights
which identifies one of the 16 different
character founts. As is now standard on
bit-mapped 16-bit machines, the keyboard
features a Scrn Dump key which triggers a
bit-image copy of the screen memory on to
the printer, printing any graphics and text
displayed at the time.

The anti-glare, long-persistence green-
phospher screen is designed very
compactly. Placed in its normal position on
the CPU unit it adds only 27cm. to the
height of the system. Unlike the IBM PC,
which requires a separate power line, con-
nection to the CPU unit is very simple.
Video data and power are combined in a
single cable terminated by DIN connectors.
Contrary to all ergonomic recommend-
ations, the brightness control is accessible
only from the back and there seems to be no
external way of controlling the contrast. It
is unfortunate too that the screen does not
tilt.

The CPU unit with its slim-line drives
stand a mere 10cm. high and occupies 25 by
50 cm. of desk space. Its compact size is
complemented by unusually quiet oper-
ation. Beneath each of the slim-line drive
slots is a disc-head engage knob that must
be pressed after the disc has been pushed
into position. On normal drives with
latched doors it is easy to damage the centre
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One of MFBasic’s 16 typefaces.

hole of the disc by sandwiching it before it
has been centered. The arrangement used in
these Epson-built drives offers some pro-
tection against this kind of rough use. It is
still not entirely foolproof and we managed
to dish the centre of one disc.

For a while we cursed the omission of a
reset switch and found it infuriating to have
to power-down the machine whenever an
attempt at software diagnostics resulted in
a hanging CPU. Only when we came to
dismantle the hardware did we discover
that Epson has provided a small reset
button. It is mounted below the front
panel, easily accessible without opening the
machine. What makes it hard to spot is the
way it is recessed to guard against being
pressed accidentally. It is all well docum-
ented in the manual, so perhaps there is a
moral here. At the risk of being called a
sissy, always read the manual first.

In America the QX-10 is distributed with
Valdocs, an operating system with integral
database and word processing. Critics have
not been to impressed with its speed, which
is perhaps why Epson U.K. supplies the
QX-10 with a version of CP/M. What the
system software writers have managed to
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A miniature 12V fan contributes to the
system’s quiet running.

EPSON | illll |:Il

5 o

Epson slim:-line drives and the lead to the
keyboard are on the front.

| Specification

SYSTEM

CPU: UPD780C-1 4MHz, Z-80 compatible,
manufactured by NEC

Memory: 192K expandable to 256K on
main board; four banks of 64K per
bank

Bus: Epson 60-way, five expansion slots,
one used by Multifont PROM card

Standard interfaces: Centronics paralliel;
light-pen serial; communications
serial, RS-232C 9,600 baud maximum

Features: Multifonts CP/M operating
system; Multifonts Basic language;
programmable detached keyboard;
programmabte characters; clock
calendar with battery back-up; sound
generator

Drives: Twin double-sided slim-line
5.25in. soft-sectored floppies, 320K
per drive

Dimensions: 508mm. x 340mm. X
103mm.

MONITOR

Type: 12in. green-phosphor CRT

Display: 25-column x 80-line characters
in 80-column mode; 20 x 40-line
characters in Multifont mode; 16
possible character founts.

Graphics: 640 x 400 dot resolution

Dimensions: 312mm. x 340mm. X
270mm.

KEYBOARD

Type: detached with separate cursor,
numerlc and function key pads, 103
keys in all; auto-repeat on all keys

Features: 10 programmable function
keys, four special function keys, four
fount-style selection keys giving 16

founts
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do with the Z-80 type chip, its attendant
extended RAM, and the new NEC 7220
graphics-controller chip, is a lesson to
many a hopeful so-called 16-bit machine.
The graphics particularly are superb, and
all transferable to hard copy if you have
one of the new Epson printers like the
FX-80.

Unlike other CP/Ms with unusual
banking arrangements, Multifonts CP/M
gave no problems of compatibility when
tested with a wide range of CP/M software.
As well as the resident enhancements Epson
has added a few transient .Com utilities of
its own. For example, Epson shields the

sensitive user from the rigours of raw’

CP/M’s 1/0 handling with a routine called
Config, which allows the selection of
printer type, serial communications port
characteristics, and setting the time of day
on the system clock.

It is refreshing not to have to bother
logging on the date and time every time you
power-up, as required on many a 16-bit
machine. When we first set the machine up
in this office we got ready to tell it the time
of day, but instead it told us — which is the
better way round.

We used Config to match the QX-10 to
Epson’s HX-20 portable. It proved very
simple to get text across into the big
machine for editing, and the interfaces of
both computers have obviously been
developed with this in mind. The
documentation did not disclose the address
of the serial connector ports, but the jump
vectors and registers are fully listed in the
manual and were all we needed to patch
our standard communications software.
Machine-code hackers who feel tempted to
explore further will have to know the Z-80
pretty well because the code vectored to
jumps banks before true I/0 takes place.

Config’s menu implies that printer
selection is limited to the Epson range.
Epson uses the standard Centronics inter-
face, so although we did not try other
parallel printers the chances are that any of
them would work for normal text printing.
A perverse gremlin dwelling somewhere
between the graphics software and the
Epson FX-80 printer had us utterly baffled
for a while. At first we could find no way of
printing out the founts produced so easily
on the screen. The answer to that was
simple: Config needed to be told that there
was, specifically, an FX-80 at the end of the
line.

But then most of the special functions
documented for the FX-80, such as under-
line, expanded print, condensed print and
so forth, simply refused to perform. This
time it wasn’t a matter of omitting to read
the manual. The more we pored over the
documentation for the FX-80 and the
QX-10 the more confusing the problem
became. Although well laid out, Epson’s
manuals are time-consuming because the
job appears to have been turned over to
copywriters and typographers — people
who have not necessarily used the system.

Usually the criticism is the other way
round: beware, they say, documentation

produced by computer specialists. In this
instance we wished for the sort of
structured approach to communicating
knowledge a good systems analyst would
have used, rather than pages of nicely laid-
out lists of functions and specifications.
Only when we had given up on the manuals
and resorted to trial and error did the true
solution emerge. The QX-10 needs to be
misled into thinking it is writing to a plain
old MX-type printer, whereupon it
abandons the fancy-fount section of the
BIOS and pipes down straightforward
escape sequences.

We later discovered a more scientific
method of controlling the printer by way of
the Bit On/Bit Off instruction in Basic,
which allows you to override Multifonts
mode. The instruction is explained
accurately in the MFBasic manual, but in a
way that manages to avoid mentioning
multiple founts altogether. It is easy to
overlook.

Two other utilities, MFont.Com and
Norm.Com, complement the Multifont
capabilities. Running MFont.Com clears
the screen and returns the CP/M prompt in
enlarged letters. From now on all
characters entered from the keyboard or
displayed on the screen will be double-
sized, 40 to the line. Each character
occupies the space of two, the second byte
of the memory-mapped display now being
used to hold information about the kind of
fount required.

MFont has loaded an extension to the
BIOS, making screen output sensitive to the
setting of the four Multifount selection
keys. Press all the keys down for a fount
called Old Germany and your directory
listing will come up in a spectacular gothic
black-letter.

MFont serves as a handy introduction to
the fount capabilities, but apart from this
the usefulness of trick typography at CP/M
command level is not entirely self-
explanatory. If you switch on Multifonts
and then enter an applications program
that uses cursor addressing or expects an
80-column display — Peachtext, for
example, which was provided with the
review machine — all you get is a screen full
of garbage. When you have finished
experimenting with MFont you simply turn
off the copperplate calligraphy with Norm.
Good old Norm!

Multifonts comes into its own when
employed by specially written applications
programs. We had a glimpse of this in a
program called IMCA Sales Ledger from
Southern Computers. The fancy fount-
work is used to create attractive and highly
legible menus, and to print professional-
looking invoices. Unfortunately the
documentation for Sales Ledger appeared
to be a rough first draft, with the software
not much further advanced, to judge by the
error messages we kept encountering.

Epson includes a utility called CharaDef
the like of which we have only seen up to
now on 16-bit micros. With it you create
your own 14-by-18 dot-graphics characters,

(continued on next page)
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building up each one dot by dot on an
oversized representation using simple
commands within CharaDef. As the image
is built up it is simultaneously displayed as a
group of four actual-size characters.
Cursor-control keys are used to access any
part of the simulated graphic matrix and
turn the pixels on or off. The character set
you create like this can then be stored on
disc for later use.

CharaDef also allows you to modify
some of the standard characters supplied
on the Multifont CP/M release software.
The top line of the character matrix does
not actually appear in the hard copy but is
used as proportional-spacing information
to indicate how much of the character is to
be printed. In the proportional mode the
printer truncates any part of the character
cell which does not lie directly under the top
row of dots. With the exception of the
MX-80, all the printers in the Epson range
are capable of proportional printing.

Multifonts CP/M comes with a
matching Multifonts Basic thrown in.
Loading MFBasic off the floppy disc takes
11 seconds while to load standard Basic-80
on the same machine takes only about six
seconds. There are two reasons for the time
difference. MFBasic is enlarged, with extra
features like the facility for on-screen
editing using the cursor-positioning keys.
Interestingly it chooses to tuck itself away
in memory bank 2, leaving a great stretch of
bank O to the user with 56K of program
space instead of the usual 30K in a 64K
single-bank Z-80 system.

Character limits

As the name of the Basic implies, it is a
simple matter to display or print Multifont
characters under program control. One
catch is that the over-sized two-byte
characters are not recognised by the
interpreter, so the Basic commands that
make up the muscle of your programming
have to be kept in 80-column mode.

Multifonts comes into its own with a line
like:

10 LPRINT “PRACTICAL COMPUTING”

when the string in quotes can be entered
directly as any one of the 16 embellished
alphabets.

There are a number of Basic commands
specific to this machine. The graphics
capabilities in particular are very im-
pressive. .In a similar way to to IBM’s
Basica the commands in MFBasic allow
plotting of points, lines, circles-and the
filling in of any shaped area. The NEC 7220
controller chip driving the screen is also
capable of zooming in on a graphic image
by changing the amount of graphics RAM
the controller looks at. The review machine
was the monochrome version, but to
support the well heeled user who has bolted
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on all the options MFBasic includes colour
and light-pen commands.

The zoom capability, featured in high
profile in the promotional literature, is not
actually explained in any of the manuals
users are likely to lay their hands on. Epson
has probably shied away from end-user
documentation of its complexities because
it requires careful handling to make it
behave sensibly. We managed to get the
zoom working by looking at how it is done
in the Epson demonstration program.
Disappointingly this is not a simple matter
of a Basic Zoom instruction with
parameters but requires a series of Out
instructions to various ports. Without
documentation our approach was very
much hit and miss. The zooming certainly
worked but on a number of occasions we
also managed to get the controller so
muddled that it was impossible to reset the
screen without rebooting the system.

Mastermind

Bill Gates, the power behind Microsoft
and hence the brains behind Epson’s
software, is an enthusiast for the Unix way
of dealing with peripherals as extensions of
the file structure. So, as in MS-DOS,
MFBasic treats printers, the keyboard and
the screen as though they were files. One
way of getting text into the QX-10 then is to
use Basic’s Open instruction:

10 OPEN *1”, 1, “COMO:(C8N2F)
COMO: defines the port to be used, and the
parameters that follow in brackets define
the baud-rate code, the number of bits per
character, the parity code, the number of
stop bits, and finally a code to determine
the handshaking to be used. Subsequent
Reads from file 1 will now pull in the data
waiting at the standard RS-232 interface.

This makes it easy to load text from the
Epson HX-20 micro because the portable
Basic uses identically structured in-
structions. However, the coding is quite
different and even in the thought-out world
of Epson Murphy’s Law is upheld. The
same characters represent different baud
rates and stop-bit lengths in the two
different machines.

There are two ways of reaching the
innards of the QX-10. A removable cover
on the left-hand side allows easy access to
the five Epson 60-way expansion slots. One
of them is taken up with the option supplied
as standard in the U.K. — the Multifont
character-generator card with its 8039 slave
processor. This where you might want to
add one of Epson’s optional RS-232
communications interface boards, which
have the advantage of being able.to run at
19,200 baud instead of the 9,600 baud of
the standard interface supplied. The cover
also exposes the eight empty sockets where
the RAM chips for bank 3 are added.

To open the machine up further is more
tricky. First you have to uncover the bolt
heads, which are neatly plugged with
moulded plastic inserts to preserve the
appearance of the machine. On levering up
the lid of the case you discover that the disc
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drives are attached to it, which means
having to disconnect the drive cables from
the main circuit board.

Behind the compact switching power
supply you find the reason for the system’s
unusually quiet running — a miniature 2in.
cooling fan operating off the 12 volt
supply. There is another nice small touch
too:. the mains fuse-holder, shielded behind
a plastic cap, is able to accommodate two
different sizes of fuse, presumably to assist
Epson’s bid for the international market.

The 2in. by lin. 2 watt elliptical speaker
mounted on the bottom casing of the
machine has the luxury of a volume control
which you can operate from the rear of the
machine without removing the case. The
nickel-cadmium battery is charged from the
mains during power-up and looks sub-
stantial enough to keep the real-time clock
and the 2K of battery-backed CMOS RAM
alive through long periods of neglect.

The main circuit board covers most of
the base of the machine. The bus slots and
user-RAM chips are to the side, where the
expansion access cover is located. On this
board too are located the printer, light-pen
and communications connectors. The
graphics circuitry with the NEC 7220 is
mounted on a separate card piggybacked
on the main system board. Extensive metal
shielding and earthing protects it against
electrical interference from the disc drives.

Four bolts have to be removed before
you can get at the central NEC Z-80 look-
alike processor chip underneath and its
matching Zilog-inspired SIOs and PIlOs.
All in all the interior of this thoughtfully
designed machine is as handsome as the
exterior.

Conclusions

®The Epson QX-10 combines the
attractions of superb ergonomics and
hardware features not usually found in a
machine in this price bracket.

o If you are put off by the fact that it is
‘““only’> an eight-bit machine you have
spent too much time reading the ads in the
computer comics and not enough time
reading the articles.

@ No applications packages are supplied
with the machine, but with an eight-bit
micra running CP/M there is a vast choice
of ready-made programs.

®The monochrome version can be
upgraded to colour by adding an Epson
colour board and a colour monitor. There
is no industry-standard expansion bus, so
further upgrades will depend on machine-
specific add-ons becoming available from
Epson or other manufacturers.

oIt is not our business to make
predictions, but it certainly looks as if the
QX-10 is going to follow the Epson range
of printers into the best-sellers list.

®The QX-10 is distributed by Epson
(U.K\) Ltd, Dorland House, 388 High
Road, Wembley, Middlesex HA9 6UH.
Telephone: 01-902 8892. It costs £1,735
plus VAT. ]
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he 8064 packs all the power you will ever need. Sleek and trim, yet fully expandable with eight slot

xpansion unit.

he newly designed compact keyboard is a piece of art in itself. The OM8064 features ultrasensitive key

nd single key programming commands, you will get much more including a powerful 64K dynamic RAM up to
1K of ROM, 24 line x 40 character text display with high resolution graphics a 6502 and Z80 microprocessor.

Dealer Enquiries welcome THE PRICE OF THE COMPLETE SYSTEM COMPRISING OF:

0M8064 MICROCOMPUTER WITH st STANDARD 80 COLUMN CARD
TASHKL COMPUTER SYSTEMSLTD s STANDARD 64K RAM 3 STANDARD FLOPPY DISK DRIVE
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s STANDARD Z-80 CARD st JOYSTICK ADAPTOR CABLE

s STANDARD CENTRONIC VFCARD & I/F s TV ADAPTOR

£1080 PLUS VAT
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How can you
calculate

what computer
- youll need
in 5 years time?

In the uncertain world of commerce,
there is one thing of which you can be
quite sure.

Your business in 1988 will bear little
resemblance to your business now;

It may be considerably larger: It may
be more diverse,or perhaps more special-
ised. It may even have branched out ina
new direction entirely.

A thought which presents a business-
man contemplating buying a computer
with something of a dilemma: if he buys a
computer to help him while he's growing,
what happens once he's outgrown it!

If your distribution network grows

In the past, there was nothing for it
but to write off the investment and make

/
=
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1984 1985 1986 1987 1988

You could double your capacity.
But could your computer?



Would too many salaries overtax your computer?

To run the latest 16-bit
programs as they become
avallable, as well as the tried-
and-tested 8-bit ones.

To accept our supple-
mentary slot-in boards for
moregraphics,morecolour,
more memory, more

, terminals.

To offer a range of
particularly convenient key-
boards, screens, printers
and storage facilities.

To link up with several

other autonomous stations,
A ultimately forming a complete
& Octopus network.

» And vet, to begin as a

. unit N0 more expensive than a couple
an even bigger one. of electric typewriters, and no more
But now a new system has rendered  bulky than a portable.
the problem obsolete. Soyou could easily take one home

/our computer have a breakdown? with you of an evening.

Conceived and constructed in Britain, To calculate, perhaps, what you
it's called Octopus. (Even with LSI's exper-  reckon youlll be worth in five years' time.
lence and reputation e e debis of the Dctonts drmu i
behind it, it's comforting
to know the nearest
servicing centre isnt half-
way round the world.)
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Address
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It's been designed
to grow, either little by -
little, or by leaps
and bounds. (Just /S —
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The growing business computer.
1 ht = Send to LSI Computers. Copse Road, St Johns. Woking, Surrey. G21 IFX.
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COMPUTER DEVICES' Dot is one of
America’s better known portables, but we
were not entirely happy with it. It is a fairly
heavy mains-powered micro built round the
16-bit 8088 processor; it runs MS-DOS
software and uses Sony 3.5in. micro-floppy
disc drives. Although the built-in display
screen is large enough for comfortable
viewing, in our opinion it is not bright
enough.

The system we had for review was the
twin-drive version which will be standard in
the U.K. It costs £2,995 for a system
providing 560K of disc storage, 128K of
RAM, two RS-232C ports and a built-in
thermal printer. Also included in the price
are several software packages, including
MS-DOS, Microsoft Basic-86, the word-

Specification

CPU: 16-bit Intel 8088

RAM: 128K with additional 32K of
dedicated video RAM.

Expansion: two card slots; RAM
expandable to 704K

Keyboard: Detached, standard QWERTY

" layout with numeric pad and 10
programmable function keys.

Display: 9in. diagonal monochrome CRT;
displays 25 lines of 80 characters or 25
lines of 132 characters using IBM PC
character set, or 320 by 254 dot
graphics.

Discs: two Sony 3.5in. micro-floppy
drives, each providing 280K of storage

Built-in printer: thermal dot-matrix type,
printing on to 8.75in. rolls of thermal
paper at 160cps; selectable 80 or 132
columns, graphics capability

Portability: weight in carrying case 29ib.
tor non-printer model, 34Ib. with built-
in printer; mains-powered

Software in price: MS-DOS, MS-Basic,
Multiplan, Volkswriter, Time Manager

Manufacturer: Computer Devices,
Burlington, Massachusetts, U.S.

U.K. price: £2,995, or £2,695 without
printer

U.K. Distributor: Computer Devices Inc.,
Radix House, Central Trading Estate,
Staines, Middlesex TW18 4XA.
Telephone: (0784) 51444

processing package Volkswriter, a diary
program called Time Manager and the
excellent Multiplan spreadsheet.

The Dot’s processor, screen, discs and
printer are built into a single unit. The
keyboard is separate. The screen is
unusually wide, measuring 3.75in. by 8in.
Normally it displays 25 lines of 80 columns,
but 132 columns can be selected by
software if required.

Two screws on the back of the Dot allow
you to adjust the brightness and contrast,
but we were not satisfied with the results.
You can make the screen brighter, but then
the flyback lines become visible and the
contrast deteriorates. Computer Devices
supplied us with a second machine to look
at but it was no better than the first. Until
this problem is corrected it is difficult to
recommend the Dot.

Both machines we saw had the standard
black-and-white screen. Amber and green
models can also be obtained, but as they
just use a different-coloured plastic filter
layer on the front of the same P4 phosphor
tube there is unlikely to be much difference
in performance. All Dots have a composite
Sync output socket, so you could attach a
separate video monitor.

The Dot’s keyboard, on the other hand,
is quite good. It has a slightly spongy feel
but is lightweight. Its layout is close to the
IBM PC'’s, but without the annoying extra
key between Z and the left Shift.

The Dot main unit and keyboard pack up
quite easily into a rigid plastic case for
carrying. It is rather heavy, even by the
standards of other mains-powered trans-
portables, and is really too heavy for
anything but occasional short-range
carrying. The literature quotes 291b., but
our machine in its case was 34lb. when we
weighed jt. The built-in printer probably
accounts for the difference.

The Dot’s printer prints 80 or 132
columns on rolls of thermal paper 8.75in.
wide. The quality of the output is inferior
to that from a typical impact dot-matrix
like the Epson RX-80. It is good enough for
preview printing but not for business

The Sony 3.5in. micro-floppy discs are one of the Dot’s. strong points.
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correspondence. You can attach an
external printer via one of the Dot’s
RS-232C serial ports. Without the printer
the Dot costs £300 less. The money could
probably be better spent on an external
impact dot-matrix printer.

The 3.5in. Sony disc drives are good. The
discs themselves are made from what seems
to be the same flexible recording material
used for conventional floppy discs, but it is
contained inside a rigid plastic casing,
making the micro-floppies less fragile if
treated properly. The slot cut in the casing
through which the read/write head reaches
the recording surface is protected by a
sliding metal shutter. However, if you
forget to close the shutter after removing a
disc from the drive, grit and greasy fingers
can easily get in. With some other
computers using the Sony drives
Hewlett-Packard’s series 100 and 200
machines for example the drive
mechanism itself controls the shutter, so it
is always closed when you take the disc out
of the machine. The Dot lacks a worthwhile
refinement here.

The documentation supplied with the
Dot is good, and there is plenty of it. The
system comes with the standard Microsoft
manuals for MS-DOS, Basic and
Multiplan, all repackaged in the Computer
Devices house style, together with several
additional introductory-level manuals
including Business and Fun with Basic and
Your Dot File Cabinet.

Multiplan is a good choice of spreadsheet
package, very well known and highly
regarded. Volkswriter is a new piece of
software, not representing any startling
breakthrough in word processing but
capable of doing all the standard tasks 1
asked of it. The on-screen help information
is good, making it suitable for newcomers
to computing.

Conclusions

@ The Dot is a potentially interesting 16-bit
portable, but is disappointing for the price.
It is let down by a poor built-in display: it
cannot be unreservedly recommended
without an improvement in this respect.

@ At 291b., or more with the printer fitted,
the Dot is fairly heavy, even for a 16-bit
transportable. The rival Hyperion, for
instance, weighs only 20lb.

@ The built-in thermal printer is adequate,
but probably not worth the weight penalty
except for specialised applications.

@ The Dot’s 3.5in. Sony discs are tougher
than conventiomal 5.25in. floppies,
although Computer Devices has lost some
of this advantage by not providing
automatic shutter control.

@ The Dot is professionally presented, with
good documentation. Two major software
packages, Volkswriter and Multiplan, are
included in the price and are worth having.
@ Fairly small changes to the Dot’s
specification would make it an attractive
machine.
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Getting serious

with Sinclair

With the arrival of the Microdrives and ZX Interface the Sinclair Spectrum can
claim to be a competitor in the market for small business computers. Mike Salem
finds out how it shapes up as part of a serious microcomputer system.

AFTER MUCH DELAY, the Microdrives are
now with us. They are small boxes, about
9cm. square by 5cm. high weighing under
250g. The Spectrum plugs into the ZX
Interface 1 and sits on top of it. Twg screws
removed from the Spectrum are replaced
by screws built into the Interface, making
for reliable connections.

Accessories designed to plug into the
back of the Spectrum can be plugged into
the Interface, though there is no guarantee
they will work. The Interface also has two
3.5mm. sockets, similar to the Ear and Mic
sockets on computers and tape recorders,
as well as a socket which will accept a
printer cable and a connector for a
Microdrive. Another Microdrive may be
joined to the first by a plug-in connector
and a screw-on baseplate. Several
Microdrives may be connected in this way.

The Microdrives store information on
tiny cartridges measuring 3cm. by 4.5cm.
by 0.7cm. and containing an endless loop
tape which cycles through in about seven
seconds. Cartridges are guaranteed to hold
85K of data. In practice the capacity is
around 89K. The tape drive only operates
when the Spectrum needs to read from or
write to a cartridge.

Any endless-loop tape operating at high
speed is subjected to rapid bending at a
sharp angle as it is pulled out of the centre
of the spool. Previous devices of this type,
such as the Exatron Stringy Floppy, have
acquired a reputation for unreliability as
they tended to shed their oxide magnetic
surface. They were improved later, but
were never as reliable as standard tape.

The Microdrives allow programs to be
saved impressively fast. New cartridges
must be formatted before use, which takes
about 30 seconds. A long program can be
saved on a freshly formatted cartridge in as
little as three seconds, which is faster than
many disc drives. When using a cartridge
which already contains some information
the time increases, as the Spectrum must
find the right place. Loading a program
from a Microdrive takes up to seven
seconds longer than saving.

Data takes rather longer. We carried out
some experiments with a file containing
51,200 bytes of information. Data files

must be opened, and this took 10 seconds. |
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Writing all the information on to a newly
formatted cartridge took 40 seconds.
Closing the file is very fast, while Erasing
took 21 seconds.

The major problems with the Micro-
drives are lack of random-access files and
the inability to modify or append to an
existing file. While tape is inherently
sequential, it is possible to devise suitable
operating-system software to make it look
like a random-access device. The Micro-
drive contains a ROM with software to
control the drives and on it there is some
code which looks very much like pseudo-
random access. However, it is not imple-
mented.

It is, of course, possible to write a
program which will scan records until the

right one is found, and then read it. This
can be slow, often requiring several
revolutions of the tape. To make a quick
test we wrote a program that found the
400th of 400 records. It took 90 seconds.
The time taken depends upon the order in
which the Spectrum has recorded infor-
mation on the cartridge, which in turn
depends upon a number of factors such as
the space already used.

The records could all have been recorded
in inverse order: 400, 399, 398, ... down to
1. The Microdrive tape goes round in 7
seconds so finding the 400th record would
take 7 X 400 seconds or 46 minutes.

The only way to alter a record is to read
all the information on the file until the
record is found, copying on to another file

Each cartridge holds at least 85K of
data.
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as you go. You then read the record to be
altered, alter it, write the altered record on
to the new file, then read and copy the rest
of the file. Finally, delete the old file.
Appending information on to the end of an
existing file must be done in exactly the
same way.

How reliable the Microdrive system is
remains to be seen, but reliability is certain
to be a factor with major implications for
software producers. Much existing
Spectrum software is copy-protected and if
the latest super-game fails it may be no
more than frustrating and annoying.
However, if a payroll program for a
company employing 50 people fails it is
rather more serious. While back-up copies
and replacement of cartridges that fail are
possible, commercial applications can
tolerate only very infrequent media failure
in normal use. In this respect the cartridges
themselves are rather worrying. They are
about three times the price of a floppy disc,
have less capacity and may well be less
reliable and shorter-lived.

Communications

The Interface 1 which controls the
Microdrives also provides RS-232 serial
input/output for interfacing with suitable
printers. It also allows the Spectrum to
communicate bidirectionally with other
computers, given suitable software.

A cable is available from Sinclair to
connect the Spectrum to an RS-232 printer
with a standard 25-way D connector. The
RS-232 cable is not suitable for connecting
the Spectrum to many other computers.
The Spectrum is connected as a DCE device
and expects to be plugged into a DTE
device. A cable with crossed-over
connections, sometimes called a “‘null
modem”, is needed to connect the
Spectrum to another DCE device. We
tested the RS-232 facilities by connecting
the Spectrum to another computer, rather
than to a printer, and had no problems —
once we had worked out how to wire up the
cable.

A problem when using a printer is that
control codes embedded in program listings
can make the printer do odd things. For
example, one of the graphics characters can
effectively make the printer go dead. The
codes that control flashing characters,

colour, etc. can also cause trouble. On the |

other hand, it is often necessary to send
control characters to a printer or another
computer.

The Interface 1 solves this problem by
providing two types of output. Output to
the t channel, for use with LList, strips off
all graphics characters and all control
characters except Carriage Return. Output
to the b channel, for program output with
LPrint, will send out ordinary, graphics,
and control characters exactly as found.
Graphics characters will not be printed as
such, and graphics on the screen cannot be
copied.

One problem is that Carriage Returns are
followed by Line switches inside your
printer if you want to LList programs and
run programs which send output to the
printer. Otherwise you have the choice of
producing correct listings with program
output printed over and over on one line, or
double-spaced listings and correct output.

Up to 64 Spectrums can be plugged
together to make a network, using the
3.5mm. sockets on the ZX Interface.
Stations can send each other programs and
data, and several Spectrums can share
Microdrives and printers. Information
transfer is extremely fast, but disconnecting
a networked Spectrum while communica-
tion is going on can cause trouble.

Business use

True disc drives have been interfaced to
the Spectrum at a relatively low price by
independent companies. The keyboard is
an obvious limitation, but better keyboards
can also be attached to provide a system
with good performance at low cost.
However, such a system will only be viable

Spectrum story

The Sinclair Spectrum was
taunched in April 1982. It is based
on the Z-80 microprocessor and is
available with 16K or 48K RAM.
Initially mass storage was on
ordinary cassette tape, but program
and data storage was reasonably
fast. A large program would load in
one minute and enough data to fill
all 48K of memory would load in
another three minutes.

At the launch, fast Microdrive
mass-storage units were promised
for later in 1982, together with an
interface that would aillow a number
of Mlcrodrives and an RS-232 printer
to be used with the Spectrum. They

The Interface is firmly attached.
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finally arrived in August 1983.

commercially if a range of software is
produced to take advantage of it.

A Spectrum with tape or Microdrives
would be suitable for word processing,
payroll, stock control up to about 1,000
stock lines, and other applications where a
useful amount of information can be
loaded into memory and processed
independently of any other data. The
system would not be suitable when more
information than will fit in memory needs
to be processed together.

Another vital aspect is support. When
you spend thousands of pounds on a
system, extended demonstrations, install-
ation, and continuing support and advice
areincluded in the price. Cheaper computers
tend to be treated as an offshoot of games
marketing: software is sold over the
counter by salespeople who know little or
nothing about computers or the user’s
application. The prices are very low, as
overheads are minimal. This is in many
ways good for users, who can experiment at
low cost. In many cases software that is
fully comparable with products at 10 to 20
times the cost on larger machines can be
found. There is also a fair amount of
rubbish.

But sometimes support is required. There
can be shortcomings or errors in the
software, or advice may be required on
using the program in ways which were not
originally envisaged. There may be
problems in using software with other
software or hardware — using a different
printer than the one assumed, for example.
While the supplier may offer a refund for a
package that does not work, that is really
not what is wanted. If the price of support
was not included in the software, and
support cannot be bought, the user may not
be able to make full use of it.

So is the Spectrum suitable as the sole
computer for a small business? If all
aspects of the business are to be put on the
computer, probably not. The Microdrives
are not good enough, and disc drives are
not supported by software. Good computer
hardware and software is becoming
available from more and more sources at
ever-decreasing pricess. A CP/M-based
computer with disc drives is not expensive.

However, the Spectrum is useful as an
aid to learning how to buy and use a
computer and software. It is also useful for
a number of practical tasks, and is cheap
enough to be dedicated to them. Finally, it
is a useful adjunct to a larger computer
system. The Spectrum can be used as a
printer buffer for a Centronics-standard or
RS-232 printer. It can be used to generate
text at home for downloading it into
another computer. The Spectrum is
excellent for educational purposes,
particularly when networked. It can be used
as an inexpensive controller with suitable
interfaces. (|

Dr Mike Salem is a director of Hilderbay
Ltd, which produces computer

accessories and software.
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“CAPABLE OF ANYTHING. And enjoyable
too. The Alphatronic PC . . . Youcan let it
think for you. You can make it work for
you . . . And it’s a treasure in the house. It
makes sure that the central heating
functions economically, that the locks and
burglar alarms work reliably.”” On and on
the brochure goes, cheerfully mixing
fantasy with outright falsehood. Cat been
sick? No problem. The trusty Alphatronic
PC is probably responsible.

All this conceals the fact that the
Triumph-Adler Alphatronic PC is a very
attractive machine. For £350 the Z-80 based
micro offers 64K of RAM, a high-quality
standard-layout keyboard, cassette inter-
face and both colour TV and monitor
display outputs. Used with a standard
domestic colour TV and audio cassette
recorder the Alphatronic PC is well set up
for a normal home life of playing games
and giving people practice in Basic
programming.

The Alphatronic PC also has good
expansion possibilities. It comes fitted as
standard with an expansion bus and has
both a serial RS-232C and a Centronics-
type parallel interface, so you can easily
add a printer and discs. This puts the
Alphatronic PC into the same category as
the Commodore 64 and the BBC Model B,
as a dual work-and-play home machine. In
its expanded disc-based configuration itisa
CP/M machine, opening up a wide range
of useful software to the home user. Not
controlling the central heating system or
locking doors, but word processing, record
keeping and spreadsheet analysis.

Externally the Alphatronic PC is a two-
tone grey plastic wedge about the size of a
large book — 405mm. by 255mm. by
73mm. The full-size keyboard is of a high
standard — indeed it is very similar to the
keyboards found on Triumph-Adler’s
office microcomputers. Triumph-Adler is
having the machine built in Japan to a West
German design, and generally the
. construction is good.

The machine we looked over in
Triumph-Adler’s U.K. headquarters was
the German version with the DIN standard
keyboard layout. The U.K. model will have
the same general configuration: a separate
numeric keypad and six programmable
function keys in addition to all the usual
keys in QWERTY layout. Normal-acting
Shift keys give both upper and lower case.
The keyboard feels nice to use, and should
prove a strong selling point against other
machines in this super home computer
class. It really is office quality.

Above the PC’s keyboard a panel pulls
off to reveal a socket for inserting ROM
cartridges, so software for the standard
machine can be distributed either on
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The German keyboard: British machines will have the conventional QWERTY layout.
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Software ROMs up to 16K can be plugged into a slot above the keyboard.
f BT g Y

cassette or cartridge. Triumph-Adler says
there are some German-written games
cartridges already in existence, but we were
only shown some fairly simple Basic
programs loaded from disc.

The Basic is written by Microsoft and is
resident in 24K of ROM on the main board.
It is a full business Basic which Triumph-
Adler says closely resembles the Basic
running on the company’s P2, P3 and P4
Z-80 based office micros. The Basic
supports mixed text and graphics on the
screen, in up to eight colours.

Characters are formed from an eight by
12 matrix and look clear on the screen. The
display is software selectable between 24
lines of 80 characters, 24 lines by 40, 16
lines by 80, or 16 lines by 40. The range of
different display modes reflects the
Alphatronic’s dual role as a work-and-play
machine.

The matching Alphatronic 5.25in. 320K
floppy-disc drive costs £330 and includes
CP/M 2.2 in the price. A second drive costs
£270. With the addition of a cheap
monochrome monitor, costing say £50, and

‘a £280 dot-matrix printer you have the

elements of a practical single-drive system
for around £1,000.

The PC could be attractive to com-
mercial and industrial users. System houses
and OEMs in particular might want to
bundle it up with other equipment and
software to make up a specialised prod-
uct. Triumph-Adler plans to have the
Micromite local-area network available for
the PC, which may encourage this
development.

Triumph-Adler, a German company,
sells typewriters, computers and other
office equipment under the Adler,
Triumph, Royal and Imperial brand
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lan Stobie takes an early look at this
German newcomer to the work-and-

play market which can be expanded
to run CP/M software.

Tonesss

The main circuit board is engineered to
high standards

names. The Alphatronic PC is a departure
from the company’s strictly business

Specification

CPU: Z-80A eight bit

Memory: 64K ROM; 32K RAM of which 24K
is Basic interpreter; siot for 16K ROM
software cartridges

Keyboard: fuli-travel keys in standard
QWERTY layout and spacing, with
numeric pad and six programmable
function keys; 85 keys in total

Display: output sockets for separate TV or
RGB monitor

Display modes: 24 lines of 80 characters, 16
by 80, 24 by 40 or 16 by 40; 80 by 72 dot
graphics on TV, 160 by 72 with monitor;
elght colours; mixed text and graphics;
characters are constructed on eight by 12
matrix

Interfaces: Centronics parallel printer
interface and RS-232C serial interface:
Alphatronic expansion bus

Options: up to two 5.25in. floppy-disc drives
providing 320K each; CP/M operating
system for discs

Manufacturer: made in Japan for Triumph-
Adler of West Germany

U.K. distributor: Triumph-Adler (U.K\) Ltd, 27
Goswell Road, London EC1M 7AJ.
Telephone: 01-250 1717

—ad

orientation though maybe a home
computer is not all that different from a
portable typewriter. The alphatronic PC
will be sold through Triumph-Adler’s
existing 2,000 or so dealers in the U.K., and
probably also through general multiple
retail chains, although no details have yet
been made public on this point.

We were unable to examine the
documentation the Alphatronic will be
supplied with in the U.K., or evaluate the
software offered for the cassette-based
system. The alphatronic PC is scheduled
for general availability in the U.K. in
January 1984.

Conclusions

@ The Alphatronic PC seems to be a well
constructed, good-looking home machine,

,;"ak in 1270

intended for both work and play but
probably more suited to work.
® There is not much to recommend the

Alphatronic PC to the pure games player,
but if you are thinking of eventual
expansion to a disc system for practical use
at home the Alphatronic PC is worth

[elelizfel=ta) (21 1)

serious consideration.
® The keyboard is particularly good for a
home machine.

® There may be less software available for
the cassette-based entry-level system than
for established rival machines like the
Commodore 64 and BBC Model B. On the
other hand the disc-based Alphatronic PC
system should have abundant CP/M
software available.
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This is the new Decision
Mate V from NCR.

Designed and manu-
factured in Europe, it’s
a high perforrmance
micro-computer
specifically devel-
oped for the bus-
iness professional.

It offers all the
processing power,
versatility and
reliability of much
larger and more
expensive systems.

At the same
time it is easily in-
stalled, simple to
use and can be
upgraded as and when
required.

The Decision Mate V
is the first of a family of
NCR micro-computer
products providing maxirmum
functions at the lowest
possible cost.

Thebasic DecisionMate VV
features 64 K of memory,
upgradable to 512K, high
resolution monochrome or
colourvideodisplay, dual 5 /4"
floppy discs, upgradable to
10Mb and a dedicated
graphics processor.

The detachable keyboard
is light, low-profile, multi-
language and has 20 prog-
rammable function keys.

The Decision Mate V
processor can be upgraded

from an 8 bit toan 8
and 16 bit dual processor.

This enables the user
to not only select from the
large range of established
8 bit software but also
ensures compatibility with
the expanding range of 16
bit software.

To further enhance the
Decision Mate V we're
introducing Decision Net, a
local area network, which
will link up to sixty three
micro-computers sharing
expensive peripheral
devices.

Allof which adds up toa
very flexible unit and, when

we tell you tha Sheisi-iie
Decision Mate V costs well
under £2,000 it’'s not hard
to see why we call it a clear
winner. Every time.
Contact the
Independent Marketing
Division of NCR at 206
Marylebone Road, London
NW1 Tel: 01-388 8440

THE DECISION MATE V
a clear winner from

® Circle No. 158
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DIGITAL RESEARCH deserves a pat on the
back for Display Manager. This simple
programming tool will solve many of the
problems faced by professional pro-
grammers — or at least, those who care
about the appearance of their programs
and the convenience of their operators.

As its name suggests, Display Manager is
all about. the displays that appear on the
computer’s screen. Its aim is to remove
from the programmer much of the work
involved in screen formatting, cursor
control and on-screen editing. It also allows
you to write programs that are completely
portable across different screen types.

In short, Display Manager does for the
screen what a database does for files. It
separates the mechanics of ‘screen displays
from the actual application. Once you have
got used to using it, it will certainly speed
up your programming.

Drawback

But there is a snag, and it’s a big one.
Display Manager is only compatible with
certain of Digital Research’s compiled
languages. These are CB-80 compiled

Basic, Pascal MT + and PL/1. If you are |

committed to Microsoft Basic, ProPascal
or Fortran, you will either have to switch
languages or forget about Display
Manager. The reason the package is so
closely tied to these languages is that much
of Display Manager’s work is done by a set
of run-time support routines that you link
to your application program.

The display editor is a free-standing
program that you use to design the screen
and to specify input and output fields. To
get to know the editor, I tried it on one of
the supplied demonstration displays — see
figure 1. It represents the sort of form that a
firm might use for entering a customer’s
telephone order.

It only took a few minutes for me to get

the hang of the display editor, possibly |

because I am familiar with WordStar. The
control keys are almost identical and using
the editor is simply a matter of juggling
things around on the screen until you are
happy with the way it looks. You also use
the editor to define the fields in the display.
There are three types of fields. A literal is a
field that does not change, like the field
labels or the instruction to the operator at

(continued on next page)
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DISPLAY
MANAGER

Mike Lewis looks at Digital Research’s utility for handling screen output.

_—

Nl
L AR
CUSTOMER TELEPHONE ORDER
Customer: Address:
City: State: Zip code:
Phone: Method of payment:
(A=a/c; Bm=bank; C=Cr. card)
QTY DESCRIPTION PART RO. PRICE EACH TOTAL
TOTAL SALE:
PRESS: ESC to exit; “Z for a list of part numbers
Figure 1. A screen layout created with the Display Manager editor.
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DISPLAY
MANAGER

(continued from previous page)

the foot of the screen. An output field is
one that your application program uses for
displaying variable data; examples include
the description and price fields.

The third type is an input field, which is
used to accept data from the operator. The
customer’s name, address, etc., are
examples. If you specify validation criteria
for these input fields the run-time part of
the package will refuse to accept invalid
keystrokes such as a letter in a quantity
field. When you are satisfied with your
screen you save it to a file. You may later
recall it, alter it, or delete it. The editor also
allows you to merge screens and to
incorporate part of one screen in another.
The whole process is menu driven and very
easy to use.

Once you have created a display, you
may use it in as many programs as you like.
The whole idea of Display Manager is to
keep the appearance and attributes of the
display independent of the way in which the
data is used. You could completely redesign
the order form in our example without
having to amend a single line of the
programs that use it. Figure 2 shows an
extract from one such program. Its purpose
is to display the order form and to accept
details entered by the operator. When a
part number is entered the program looks
up the description and the unit price and
displays these items in the appropriate
fields. The program also calculates the
price extension and the total. A Help screen
is available which displays a list of all valid
part numbers.

The application program communicates
with Display Manager by means of a set of
function calls. They have names like Dispd
to display a screen, Posf to select a field for
input or output, and Getf to accept and
validate data from the operator. There are
15 of them in all. One function that I
especially like is Retdm. It tells the program
what visual attributes are supported by the

hardware in use. The sample program |

makes use of them by setting a prompt to
“highlight the current field. This prompt is
normally a reverse-video block, but if the
user’s screen does not support reverse video
the program uses a solid line instead.
These hardware characteristics are
defined by a set-up program within Display
Manager. It has two distinct functions.
Firstly, it installs the package so that the
editor can work with the programmer’s
screen. Secondly, it provides control codes
for the end-user’s screen, which are stored
in a file which must be available when the
application program is run. So to port the
program to a different screen type you only
need to alter this file.
But the feature of Display Manger that I
like best is one of its simplest: the ability to
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RET.ERRZ = INITDM(TERMS)
CALL DM.ERR(RET.ERRZ,INITDMS)
AVAIL.ATTR$ = RETDM

THEN PRM.ON$ = "031" : \

ELSE PRM.ON$ = "0" : \
PRM.OFF$ = "3"

RET.ERRX = OPNDIS ("'ORDERS.DIS")

CALL DM.ERR(RET.ERR%,0PNDISS$)
LOOP:RET.ERR? = DISPD(PHONE.ORDERZ)

CALL DM.ERR(RET.ERR?,DISPDS$)

RET.ERRX = NXTF(-~10)

CALL DM.ERR(RET.ERRZ,NXTF$)

PROMPTS = " 1

REM -- get each field in turn

REM -- start with the header part
CUSTOMER = GET.ENTRY
ADDRESS = GET.ENTRY
CITY = GET.ENTRY
STATE = GET.ENTRY
ZIP = GET.ENTRY
PHONE = GET.ENTRY

PAYM:PAYMENT (0) = GET.ENTRY

REM etc. etc.

REM -- constants used in the program
ONS$ = "O" REM make a field visible
OFF$ = "1 REM make a field invisible
LST.S2Z = 50 REM size of parts list
TABS$ = " - REM tabs for output
REM ~-- include the Display Manager runtime library definitionms
ZINCLUDE DMEXTR.BAS
REM -~ get screen handling control code from installation file
IF END # 1 THEN ERRI REM if no term file, then abort
OPEN "CURRENT.TRM" AS 1
READ # 1;TERM$
CLOSE 1
REM -- assign Display numbers, these can be changed as needed
PHONE.ORDER?Z = 1 REM main display
HELPY = 2 REM part no. reference
REM start program here. Main loop from LOOP:

IF MID$(AVAIL.ATTRS,3,1) <> "0" \ inverse video supported

PRM.OFF$ = "330" : \ use for prompts

REM -- open display file, show it, and position to the first field

REM -~ all prompts are inverse video if possible, underlines otherwise

REM -~ get each field in main part of order

REM init the library

REM CRT attrs avail.

REM just initials

REM open the file
REM show the display
REM lst field

REM initials

REM use relative move-
REM ment and GETF

REM
REM
REM

alphabetic only
numerical valid-
ation by DM

REM A, B, or C only

Figure 2. An extract from a Basic program
with Display Manager function calls.

print to paper an exact image of a screen. If
you have ever written a user manual, you
will know how valuable it is to be able to
include replicas of screens. This seemingly
simple task is surprisingly difficult if the
screen is formatted by a program that
uses direct cursor addressing. Display
Manager’s screen editor does it for you at
the touch of a control key. I must award
another pat on the back to Digital Research
for the Display Manager documentation.
The manual is clear, concise, well
organised, and indexed. And it’s not often
that I get a chance to say that in a software
review.

Conclusions

@ Display Manager is a valuable
programming tool that will take a lot of the
hassle out of screen displays and operator
inputs.

o If you are already programming in one of
Digital Research’s compiled languages you
should certainly consider using it, but
whether it is worth switching to one of these
languages just to get the benefits of Display
Manager is something that you will have to
decide for yourself.

© Display Manager is available from most
dealers at around £260, or contact Digital
Research, Oxford House, Oxford Street,
Newbury, Berkshire RG13 1JB. Tele-
phone: (0635) 35304. O
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Would You Ask
Pig Farmer It
Landscape 7
our Garden?. .

Of course not, you would select a professional
with experience. The same applies when looking
for the right software. When it comes to the
Epson HX-20 there is really only one name to
consider.

(

FFOSS

[ffosswriter

* Full document handling as if the microcassette were
a disc.

* Text operations include move, insert, overwrite,
delete, search, replace.

* Operations on word, sentence, paragraph and
user-defined blocks.

* Complete document layout control.

One of a selection of business software packages specially designed
for the Epson HX-20.

For information contact:
FFOSS Ltd., 112 Bath Road, Slough, Berkshire. Telephone: Slough (0753) 820277.

® Circle No. 235
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THE EPSON HX-20 exemplifies the new
generation of true portables that are battery
driven and can be carried under the arm as
easily as a clipboard. A number of small
software houses, taking advantage of its
full-size keyboard, have climbed on board
with so-called ‘‘word processing’ offer-
ings. The quotes are there because though
the term is used extensively most software
for smaller micros is capable of only
relatively simple text manipulation.
Outside the world of marketing they would
probably be referred to as text editors, and
that is what I will call them here.

This is not to dismiss Intext,
Correspondent 20, Apwriter and ITE +. 1
have been trying them out as tools rather
than toys in a range of tasks, from jotting
down notes in the garden to rewriting TV
scripts on location and even writing articles
abroad under the hot Turkish sun. They
were used mostly for text entry, the data
being later downlined to a large hard-disc
machine for editing and formatting.

Each of the packages was also tested by
editing the text in situ and then sending it
directly to the printer. The cost of a text-
editing system at this level is about £500 for
the Epson and minicassette machine, £450
for the printer and £50-odd for the
software.

The authors of all four packages have
had to cope with the problem that the
Epson HX-20 runs an interpreted. Basic,
and that is not the best language for the fast
handling of. text. One of the packages,
Apwriter, confronts this problem by
ignoring it: Apwriter is written entirely in
Basic. Correspondent 20 and Intext split
the difference: the shell is written in Basic,
with the internal workings in machine code.
ITE+ is all machine code, but like
Correspondent 20 the code makes calls to
Epson’s resident text-editing routines.

You can understand the temptation. The
procedures for screen editing are already
there in the ROM and calling them costs no
precious space in this 16K machine. But
there is a catch, as the built-in routines to
insert and delete characters are designed to
work with Basic’s short physical lines.

ITE +

ITE+ from Transam is a plug-in ROM
chip primarily designed to turn the HX-20
into a portable intelligent terminal. It has a
built-in editing capability which certainly
brings it into the scope of this review, and in
some respects its text handling offers
advantages over the other packages. Unlike
Correspondent 20 and Intext, ITE+
provides on-screen word wrap, breaking
the line at a convenient space when the
80-character width of the virtual screen is
exceeded.

window on the virtual screen pans auto-
matically. At the end of the 80-character
line the screen-display code breaks the text
at the previous space and carries the last
word over to begin the following line.
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As you type text into ITE+ the physical |

ovable

type

Four packages which exploit the Epson HX-20 as a
portable text editor, tested by Chris Bidmead.

ITE+ is reasonably fast, as it is written
in machine code, but a moderately efficient
typist can easily outpace it once the screen
has begun to fill up and processor time has
to be borrowed to take care of the scrolling.
Characters can be lost as a result, a problem
which is not unique to ITE +.

Having to slow down is annoying, as the
keyboard is a beautifully laid-out invitation
to the touch-typist. An irritating feature
that ITE + shares with Correspondent 20
and ‘Apwriter is the chirrupping bell tone
which invites you to hit the Return key as
the cursor comes within five characters of
the right-hand edge of the physical screen.
As word wrap takes place automatically, I
could not see the need for it.

There is a note in the documentation that
explicit Carriage Returns ought to be
entered if you intend sending the text to
another computer that expects Carriage
Returns to delimit lines. Yet the solution
surely would be to silence the insistent bell
tone and make the word-wrap mechanism
actually insert the necessary Newline
character. As it is, if you rely on the auto
word wrap while creating text for
downloading to your favourite word
processor you may be in for trouble. What
look like new lines on the HX-20 screen are
in fact only strings of spaces inserted to

Tanam’s ITE+ provids 80-column printing on the HX-20's bui

e N e

1t-in printer.

push the next character on to the following
physical line. This behaviour is traditional
on some terminals, but I do not know any
word-processing software that can make
sense of it.

Editing under ITE+ uses the resident
screen-moving apparatus, but text insertion
is rather different from the Epson
standard. Hitting the upper-case Ins/Del
key pushes forward the remaining text to
open up a single space under the cursor,
and this action has to be repeated for each
character you want to add into the text as
there is no Insert mode. When the screen
was particularly full the insert key would
sometimes make room for another charac-
ter by deleting the character at the current
cursor position. The bug seemed to pop up
when auto word wrap had allowed long
logical lines to build up, and may be some-
thing. to do with the shortcomings of the
resident Basic screen-editing routines that
ITE + is calling.

A simple menu reached by hitting the
Menu key allows you to save the contents
of memory to cassette. Several files can be
stored on a single cassette but there are no
safeguards against overwriting existing

-data. You have to make sure the tape is

correctly positioned. Files names are
restricted to the form ITE-?, where ? repre-
sents a single letter of the alphabet.
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ITE+ offers the choice of printing out
the text on the built-in printer either in the
normal way, breaking words along the
right-hand edge of the paper, or with full
80-column print. This handy miracle is
accomplished by software that turns the
text through 90 degrees. The ITE+ pack-
age includes a specific routine for sending
text down the RS-232 interface. Setting up
the options to match baud rate, parity and
so forth are commendably simple, but it is a
pity that there is no way of altering the
width of the text once the document has
been created inside ITE+ .

Correspondent 20

Correspondent 20 is the text-handling
package that Epson itself markets and
endorses under the Epsonsoft umbrella.
Like ITE + it makes heavy use of the built-
in screen handling, but unlike ITE+ it
takes cassette saving very seriously and sets
up internal checking to store files in the
right place on the tape and find them again.

The version under test came in a ROM
cartridge that clips into the same slot as the
microcassette. Code is loaded into RAM
exactly as if it were stored on tape, but the
process takes only 25 seconds.

Correspondent 20 initially comes up with
a menu — see figure 1. The E: command

* * Menu * % D:Delete
1 kinitial P:Print

L:Load E:Edit

S:Save X:Exit

Figure 1. Correspondent 20 main menu.

takes you into the Correspondent 20 page,
a single 60-by-60 virtual screen where all
your text entry and editing takes place.
When the page is full — it holds about 500
words — you have to save it on to tape.

As with ITE+, the screen scrolls to
accommodate the movement of the cursor.
The Epson beeps to let you know when you
are nearing the end of the line. Corres-
pondent 20 will not word wrap the line if
you continue to type; instead it breaks the
word in the middle as necessary and
continues on the next line.

Once again the documentation advises
you to take the advice of the beeping tone
and insert a Carriage Return. If a text block
between two Carriage Returns is allowed to
spill over on to several lines subsequent
inserts and deletions in one line will push
and pull all the other lines in the block. This
will create unwanted breaks in the middle
of words, which you will have to tidy up
manually. Each text block is separate, and
you can insert and delete characters inside
one block, safe in the knowledge that the
changes will not affect the line endings of
any of the other blocks. By using explicit
Carriage Returns to keep the blocks shorter
than the lines on the virtual screen you can
guarantee you will only need to tidy up that
one short block if insertion causes it to spill.

The trouble with observing this rule of
one Carriage Return per line is that if you
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Prices and
suppliers

Apwriter AP Systems, 90-100 Brighton
Road, Kingston, Surrey KT6 5PP. £25.

ITE + and Intext Transam, 59-61
Theobalds Road, London WC1X 8SF.
£50.

Correspondent 20 Epson (U.K.) Ltd,
Dorland House, 388 High Road,
Wembley, Middiesex HA9 6UH. £85.

HX-20 virtual
screen

The Epson HX-20 has a 20-character
by four-tine LED display, but as far
as software is concerned this is
only the physical screen. The
operating system allows the
software writer to establish a virtual
screen of up to 255 by 255
characters, subject to the available
memory. The physical screen is
then regarded as a movable window
on to the virtual screen.

Standard screen-moving controls

Control-A — left-hand edge of screen
Control-S — scroll screen leftwards
Control-D — scroll screen rightwards
Control-F — right-hand edge of screen
Additionally there is the Home key
to return the cursor to the top ieft-
hand corner of the screen and the
Scrn key to move the physical
window up and down the screen.
The Ins/Del key is used in shifted
and unshifted mode for editing:
Unshifted. Destructive backspace
removes the character to the left of the
cursor and moves the cursor back one
character.

Shifted. Enters insert mode which
pushes forward the text to the right of
the cursor as new text is entered. Use
of the cursor keys causes exit from
this mode.

are a confident typist you may have already
skipped on to the next line by the time you
register the beep. You will have to go back,
delete the fragmented word, enter the
Carriage Return and continue. This is not
exactly state-of-the-art word processing,
though it is certainly easier than splodging
Tippex all over a typewriter.

These text blocks are a legacy of the Basic
screen editor. They force you to do some
dextrous juggling if you want to make
extensive changes to text on the page.
However, it turns out that there are hidden
and undocumented depths to Corres-
pondent 20 that make it feasible to edit in a
way that is not available under the other
systems. You can turn a folded single
logical line into a pair of logical lines simply
by entering a Carriage Return anywhere in

=Word processing=—=

the first half of the line — the lines will not
look any different after you have made this
change.

Correspondent 20 also allows you to join
a pair of logical lines into a single line. You
have to overwrite the invisible Newline that
lurks in the column-60 position with some
other character. It is convenient to choose
the first character of the following line,
which you then delete to join the two lines.

The initialisation option of the menu
does not, as you might expect, set up
printer and RS-232 parameters. You have
to establish all this outside Correspondent
20 or by patching the code of the loader |
program. Instead it turns out to be a
routine for preformatting the tape, some-
thing that has to be done before files can be
written to the cassette.

The first file on a Correspondent 20
cassette is always the directory: it keeps
track of the remaining space, which is
always divided into seven files. Several files
can have the same name, in which case they
are distinguished only by a page number,
which is a useful way of partitioning a
document longer than a single file.

The file handling works rather like disc-
space organisation on a larger machine.
However, getting or putting data in and out
of the directory and then winding on to the
relevant tape position all takes more time
than a straight save or read. As the tape fills
up, the distance that has to be traversed
becomes greater, with correspondingly
longer times to save or load.

Storing the directory in the middle of the
tape would help cut down access times. As
it stands the biggest problem with Corres-
pondent 20 is that the RAM memory is
liable to fill up just as you get into your
writing stride. A long tape-saving palaver
then intervenes, giving you time to forget
everything you wanted to write.

The Print option in the menu always
allows you to send your file down the
RS-232 line or produce hard copy on the
built-in printer. It is designed to print a file
that has already been saved to cassette, but
there is an option to print the current file in
RAM" by entering * as the file name.
Rather foolishly the software first goes to
check if there is a file called % in the
directory, so the process is never speedy.

Apwriter

Apwriter is an ambitious suite of
programs designed to match the executive-
on-the-move image of the HX-20. As well
as straightforward text-editing capabilities,
additional Basic programs are provided on
the same cassette to let you create and
retrieve a file of names and addresses and
merge them with text files for mailing.

Lines are written into Apwriter using the
Type option from the main menu. Type
automatically puts line numbers at the left-
hand end of each line, which you must refer
to when you come to use Edit mode. The
only way you can alter text directly entered

(continued on next page)
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(continued from previous page)

in Type mode is by destructive back-
spacing. This will not remove characters
beyond the beginning of the current line,
although you are allowed to delete the line
numbers, which seems to be a mistake. The
buffer will handle up to 50 lines of text; a
prompt comes automatically at line 45 to
remind you that you have five more lines to
go.

Apwriter’s is the most obtrusive of all the
chirrups offered by the text-handling
routines reviewed here. As you approach
the end of the line there is a rapidly
ascending arpeggio followed by a single
sustained warble as automatic word wrap
occurs. Though always welcome, the auto
word wrap is hardly an aid to fast typing
because of Apwriter’s sluggish acceptance
of text.

To rewrite lines other than the current
one you have to go back to the main menu
and select the Edit option. You are then
asked which line you want to edit — and
you had better know the number because
there is no opportunity to access the line by
context. The line corresponding to the
number you enter is displayed, and you
then have the opportunity to move the
cursor up into it and perform standard
Basic-style editing.

Like Intext, Apwriter uses the HX-20’s
built-in cassette to print out a hard-copy
record of each file as it is saved. A similar
record is printed out again whenever a file is
retrieved, which seems a little unnecessary.
It is left to the user to locate the correct
position on the tape for each file
transaction.

A menu option takes you into a routine
for printing, directable either to the built-in
printer, the LED screen or to an external
printer. You are given the chance to change
the line width, but it turns out that this only
works for widths shortér than the text
currently stored. There seems to be no way
of making lines longer.

Apwriter offers no specific communi-
cations option for sending text to a remote
computer, but the external printer option
worked well enough for this purpose. It is a
pity that unless your communications
protocol happens to fit with the Aprwriter’s
default you have to reset it each time you
power-up the program. It is not even
possible to patch the Basic code, as you can
in Correspondent 20, because it is protected
against listing.

In a curious denial of the whole
philosophy of this powerful portable,
Apwriter, like Correspondent 20, does not
store text in the machine’s internal memory
after power down. But what really makes
Apwriter unfit for any serious work is the
painfully slow speed of entry.
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Intext

The author of Intext uses a radically
different approach. Basic’s control of the
screen and the keyboard are kicked out
altogether and machine code takes charge
of both. One immediate advantage is that
the dangerous Clr key is reallocated to
harmless use to get you to the bottom of the
text, which is logical when you consider
that the shifted function is Home. In
Correspondent 20 and Apwriter this key
literally deletes everything on the screen. It
is only a rather annoying bug in Apwriter,
because when you return to input mode by
way of the main menu the text is still there.
But under Correspondent 20 the virtual
screen is in effect the text buffer, and
you’ve lost all your text if you touch the
unshifted Home/Clr key by mistake.

Intext loads from the cassette in about
two minutes, pausing on the way to ask if
your printer can backspace and how much
of the available memory you want to dedi-
cate as the text buffer. Once Intext is in
control you remove the cassette and put it
in a safe place. Normal data-security pro-
cedure would dictate that you make back-
up copies of valuable software, but Intext
comes in the form of three programs — a
machine-code program topped and tailed
with a pair of Basic routines — making it
difficult to copy.

Intext’s approach to text display is differ-
ent too. It switches off the horizontal scroll-
ing of Epson’s virtual screen mechanism, to
produce a tightly wrapped screen that
breaks the text in mid-word if necessary.

‘Many users will find this off-putting at first

sight, but there are two advantages that you
come to appreciate. Text is continuous on
the screen, and without scrolling very fast
text entry is possible. Intext was the only
system that kept up with my not particu-
larly speedy touch-typing without spilling a
precious word.

Mapping the width of the virtual screen
to the physical screen like this also greatly
simplifies the business of insertion. There is
no need for the concept of text blocks and,
once you get used to the appearance, no
need to worry about words broken in mid-
sentence. Word wrapping and formatting
are taken care of when the time comes to
print or transmit the text.

Apart from a one-note fanfare on entry,
Intext also eschews beeping in all its forms.
It only requires you to enter Carriage
Returns where you actually want them — at

the end of paragraphs or where the text has’

to be broken into short lines for any other
reason. The program marks the place with
the built-in Carriage Return character
provided by Epson, and carries on along
the same line. On transmission or printing
this character is converted to a Carriage
Return or a Carriage Return / Linefeed
pair, as you choose. Aligning text between
the physical margins of the paper is taken
care of by true word wrapping at this stage.

This makes the maximum use of the
small display but, like the word breaking at

=Word processing=——=

the edge of screen, it takes some getting
used to. I found it infinitely preferable to
the way Correspondent 20 and ITE+
handle physical line shaping, and a good
deal easier to edit afterwards, either on the
Epson or after downloading to a main-
frame.

Intext does not keep a directory, so there
is no need for initialisation of the tape or
winding backwards and forwards when
loading and saving. Instead it uses the built-
in printer to produce a written record of
each file as it is saved, with the file name,
tape-counter position, date and time.
Loading of files is speeded up by allowing
you to wind by hand to the correct position
on the tape.

Intext needs to save to cassette less
frequently too. Larger files are possible
because most of the program is in machine
code. On the unexpanded HX-20 its text
files run to about 920 words, or about twice
what a Correspondent 20 file will hold. The
editing and text-creation part of the Intext
does not need to know what you intend to
do with the text once you have written it:
decisions about line lengths and margins
can safely be deferred until the printer is
attached or the RS-232 line connected.

It is at this point that the real strength of
Intext emerges. The print routine is entered
from the menu, and lets you choose
between sending text to the internal printer,
a printer attached to the RS-232 port, or
downloading direct to another computer.
This last option also allows you to send
data to a remote station by way of a
modem.

Talbot Offset has designed Intext
specially to include typeset codes in the text
stream when the document is to be sent
directly to publishing or printing establish-
ments. A similar arrangement allows you to
insert codes for indenting, bold text, under-
lining and so forth. They come set up for
the Epson range of printers, but it is not
difficult for someone with an average
knowledge of Basic to modify the loader
program to match any printer.

Conclusions

O ITE+ does a good job of turning the
Epson HX-20 into an intelligent terminal.
Its communications facilities are simple to
use, and with its built-in machine-coded
tape accessing it makes an excellent general-
purpose. tool for text entry and storage,
although its editing facilities are rather
limited.

@ Apwriter attempts to achieve a lot for its
price, but will only satisfy you if you are a
very slow typist. Correspondent 20 is more
generally useful, but I found the small
buffer size limiting and did not think the
complexities of its cassette handling were
worth the benefits.

© Of all the programs, Intext is the best
adjusted to the capacities of the HX-20,
although the mid-word wrapping and
embedded Carriage Return characters are
hard to get used to.
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watich out for

data warrior

Data Warrior are proud to announce the launch of their new
product range which includes the highly acclaimed Hewlett-Packard
7470A Plotter The only one w1th “Sweet-Llps" technology

HEWLETT- PACKARD

7470A PLOTTER

Despite the myriad imitations, the 7470A Plotter is the
only one with “Sweet-Lips” technology. It's interesting
to see other plotters producing what appears to be a
similar output to the 7470A, but if accuracy indimen-
sions is important to you, then you'll find that few if
any can match the Hewlett-Packard expertise. The HP
7470A can plot 1000 points in a 1-inch line! With that
degree of resolution coupled with the capability to run
almost all popular micros, and the back-up and experi-
ence of one of the world’s largest manufacturers,

you can't afford to sell lesser machines.

There are many other pro- extremely competitive pric-
ducts available in our extensive ing structure which includes
range and these include Warrior dealer’s stocking finance and
10 System for IBM; Sirius; Apple and end user leasing. What's more
$100 BUS; Digitek Expansion Cards we can offer very fast deliver-
for Apples; Phoenix Monitors; ies (48 hours in most cases)
Centronics Printers; Sapphire and a comprehensive and
Mars-CP/M Financial Modeller highly geared organisation.
and a wide range of BASF Data Warrior will soon be
Floppy discs. a force to be reckoned with.

We have an Watch out for Data Warrior.

WGarrior

This advertisement shows only a small part of our range. For complete details please
complete the coupon or telephone:

Name Position

Company
Address

Data Warrior, Adelaide House, 9 Adelaide Street, St Albans, Herts AL3 5BE.
Telephone St Albans (0727) 37327

PRACTICAL COMPUTING November 1983 105



pen University, morning trans-

o missions.

Good morning, students. Please remem-
ber to respond to asterisk prompts and to
end all comments and questions with
another asterisk. Course title is as follows:

Jennie Lee Memorial courses, post-
experience course 97/1823.
Protection against computer frauds.
Now key the number of your next unit.
*4 %
Confirmed. Title of unit is as follows:
Error in a Court Sentence.

In this unit we study the use of computers
in recommending and enforcing court
sentences and the mistakes that can occur in
the software. Please study the following
brief account of events affecting Mr James
Ling before attempting your unit
assignments, which include an essay on the
lessons that can be learned from these
incidents.

In 1993 Mr James Trevelyan Ling,
a retired shopkeeper, was aged 73. He
appeared before Reading Magistrates’
Court on January 15 of that year, charged
with a motoring offence committed on
January 3.

He and his wife had travelled by car to
Manchester on January 2 from their home
near Reading to see friends. The visit, being
outside the local Southern area, had
required permission in advance. This had
been duly obtained by lodging an
application and itinerary with the Berkshire

| office of the Travel Commission.

The approved route had consisted
mainly of a direct motorway journey in
each direction, with no mention of
Nottingham. Yet Mr Ling and his wife were
picked up in a random police check on
motorists in that city the next day.

In the Magistrates’ court on January 15,
Ling admitted the offence. He claimed, as
extenuating circumstances, that his wife
had felt a sudden urge on the morning of
January 3 to visit one of their sons living in
Nottingham. This information was rejected
as totally irrelevant by the magistrates, who
pointed out that in a real emergency a
special permit could have been obtained in
Manchester. They reminded the defendant
of the reasons why travel restrictions are
imposed. Please suggest what reasons they
gave,

* World shortage of petrol *

Strictly, the potential world shortage of
petrol. Two more reasons, please.

*Need to prevent the free movement of
criminals. Need to prevent the free
movement of terrorists *

First part of answer accepted. Second
part is a repetition, because terrorist is an
attribute of entity criminal in the legal
database. Try again.

* Desire to catch criminals *

That is a valid reason for police checks
but not for travel restrictions.

*1 disagree. The two are related *

Tutor will be contacted over network to
resolve disagreement — please wait for next
response.
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Tutor now connected. I support the
student. Any measure that hampers the
movement of criminals tends to contribute
to their arrest. 1 will check with the court
proceedings in a moment to see what the
magistrates really said, but congratulations
on a good answer.

*What have I missed? *

The increased risk of accidents in heavy
traffic. This was one of the reasons given
for establishing the Travel Commission.
Tutor still connected. What sentence would
you now impose?

*Was it a first offence? *

Yes. Tutor now needed by another
student. Bye.

* Bye. Did defendant have any source of
income other than state pension?

Good question, missed by many
students. Yes, Mr Ling received about £400

by Phillip Gething

a month under a private pension plan.
What sentence would you now recom-
mend?

* Fine of approximately £500 %

The chairman of the magistrates asked
for a recommendation from the Central
Justice Department Computer and received
the following message on his VDU:

Fine recommended
sentence, no disqualification, no endorse-
ment.

Do you agree with this sentence as
reasonable?

*Magnitude of fine seems reasonable.
But what is the dash or minus sign? *

Congratulations on spotting the
significance of this character, which was
overlooked by the chairman of the
magistrates. Have you discussed the course
material with a previous student?

*No, but this is a course on computer
fraud and a unit about an error in a court
sentence, so I looked carefully *

Explanation accepted. The minus sign
arose from a deliberate error in the
software of the relevant program at the
Central Justice Department, which we will
come to next. Further information about
the hearing in the magistrates’ court can be
obtained from the National Computer
Archive legal database.

We now continue the account with a

Negative
history

£600. No prison |

brief summary of events after the
imposition of the negative fine. What
enforcement action would you expect the
justice computer to take?

*] would expect it to send a cheque for
£600 made out to James Trevelyan Ling *

Correct. Would you expect this to be the
end of the matter?

#Yes, on the facts stated, and provided
Mr Ling banked the cheque and kept
quiet *

Correct answer on the information
supplied to you so far. We now consider the
negative sign, which was inserted into any
court sentence imposed in the name of
James Trevelyan Ling, that is to say
whenever his personal file was called by the
sentencing program. Do you understand
file calls?

*Yes, they were fully covered in an
earlier course *

There was a sleeper statement tucked
away in the call for the personal file by the
execution subroutine. Sleepers were
covered in units 2 and 3. It is assumed that
the sleeper was inserted by a friend of Mr
Ling’s working in the Justice Department,
but the person responsible has never been
identified. What checks would you expect
to be applied to software in the Justice
Department?

*Thorough checks, and rechecks at
intervals against the specifiction *

Correct answer. The specification for the
execution subroutine had been altered. It
was a comparatively short and general piece
of code, and nobody expected the name of
a specific individual to be inserted into it.
An unauthorised alteration was made,
perhaps by a computer freak on the staff
who wanted to see whether the system
could be beaten. The automatic code
generator, working from the specifiction,
made sure that a negative sign would be
inserted if ever the James Trevelyan Ling
file was called.

he account so far has been
simplified in one important respect,
for easier assimilation by students. The
complication is that the magistrates did
impose a disqualification, contrary to the
advice offered by the computer. What
would you expect the effect of this decision
to be?
* The disqualification would have to be
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counted backwards from the date of’
sentence because of the minus sign *

Correct. The computer duly worked
backwards and came to the conclusion that
the driver was disqualified at the time of the
Nottingham incident. What now?

*Driving while disqualified carries
severe automatic penalties. I am not sure of
the exact details *

The penalties are a fine of £1,000 and
three months in prison. They were imposed
by the computer without a further court
case. The cheque for £1,000 arrived the day
after the cheque for £600. Please continue.

+If the computer believed wrongly, that
Mr Ling had been in prison for three
months, he could not have been the driver
of the car on January 3 *

Yes. The computer noted Mr Ling’s
apparently perfect alibi and classified the
conviction as wrongful, arising from a mis-
identification. Please continue.

#*Mr Ling would now be awarded
compensation *
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Correct. Because the computer still
accessed his personal file through the
execution subroutine, he was awarded
negative compensation. He received a bill
for £3,000. What would you now do in his
place?

*Mr Ling had already accepted £600 and
£1,000, knowing that he was not really
entitled to these sums. He was not in a
position to query the bill, otherwise the
whole story would come out and he and his
accomplice might have been charged with
fraud *

Good answer, avoiding mistaken belief
of many students that Mr Ling would own
up. What would you do instead?

* [ would request the Justice Department
to pay my compenstion to a named charity,
by electronic transfer. Such donations can
be made anonymously and it is an offence,
under one of the Data Privacy (Financial)
Acts, to try to trace the source *

Novel answer, not in database. Our
suggested answer is that Mr Ling must have

managed to meet the net debit of £1,400 on
his account from his savings. Tutor will
now be contacted for comments on your
answer. Please be prepared for slight delay.
T utor now connected. Your sugges-

tion is a very interesting one and we
shall have to investigate its feasibility. I will
also compose a new entry for our set of
mode! answers. Sorry, I’m needed by
another student. Bye.

Tutor no longer connected. Please give
full name so that we can append it to model
answer.

*1 do not want my name quoted *

String not recognised. Please key again.

* John Smith *

Not consistent with password; name
recorded as Duncan Trevelyan Ling. Key
Yes or No.

*Yes. Grandson of James Trevelyan
Ling. My girifriend works in the Justice
Department *

Name accepted. o
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Anélia Computer Centre | WHAT USE A MICRO

88 ST BENEDICTS STREET NORWICH NR2 4AB

TELEX 975201 ACOMP G
SPECIALISTS IN BUSINESS COMPUTERS WITHOUT A PRI NTER ?

Cromer

BUSINESS COMPUTERS
Phone (0603) 667032/3 or 21117 D ha YarGrEaJth
APPLE, SIRIUS, Dereham moutt
OSBORNE, ANADEX, NORWICH/

IBM*, DEC, EPSON. e M
* Complete with professional =rq
back-up service

Thetford Lowestoft

HOME COMPUTERS

Phone (0603) 26002/667031 Diss

BBC, DRAGON, :
COMMODORE 64,

SINCLAIR, ORIC, LYNX.

* On special offer #

Call for Price ££& Ipswich

NEW A.D.M. 80 COL. DOT MATRIX WITH
TRACTOR FEED. BACKED BY ONE OF
BRITAINS LARGEST MANUFACTURERS,IT IS
NOW STOCKED BY US.

] INTRODUCTORY OFFER PRICE:
£225 + VAT & CARRIAGE WHILE STOCKS LAST.

e asee’| | | CROFTON ELECTRONICS LTD

*1BM authorised dealer — IBM Personal Computer 35 GROSVENOR ROAO, TWICKENHAM, MIDDX 01-891 1923/1513Telex 295093

—

BOOKS AND
STATIONERY CENTRE
Phone (0603) 29652
PROBABLY THE
LARGEST SELECTION
OF COMPUTER BOOKS
IN EAST ANGLIA

® Circle No. 161 | ® Circle No. 162

For LOW...LOW...LOW... prices
you need only one number -

0962 66191

We have a surprise for you...
an offer you cannot refuse!!

Whether you need only a few diskettes or many computer systems,
we can save you a great deal of time, money and effort . . .
all you need is ONE NUMBER ... 0962 66191.

Why not call today and ask for a quote.

We supply all major brands of computers, printers, diskettes,
ribbons, efc.

DISKETTES PRINTERS COMPUTERS

RIBBONS EPSON APPLE
DAISYWHEELS STAR COMMODORE
FLEXYDISC BOXES NEC IBM
CUT SHEET FEEDERS TEC SIRIUS
COMPUTER TEXAS B88C
STATIONERY ANADEX EPSON
RICOH TEXAS
“ Official arders accepted QUME

° Nationwide maintenance canirocts M
available on mast praducts.
50A Stockbridge Road, Winchester, Hants, SO22 6RL England  Tel: Winchester (0962) 66191 micro miracles

® Circle No. 163
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CUB

the professional approach

tothe BBC microcomputer

Control Universal offers an unsurpassed level of technical support with the sale of BBC Microcomputers, hardware

and software extensions.

Control Universal has been trading with Acorn since 1979 and our
engineers have built up a detailed understanding of all their products,
from Eurocards through the Atom, the BBC and now the Electron.

CUBE is a wide range of exciting and keenly-priced products built to

BEEBEX trom £56
This adds a one megabyte extension memory
map to the BBC microcomputer, allowing the
use of all the CUBE modules with the BBC.
CU-DRAM 64KB up to 16 can be used in one
system £148
CU-MEM up to 64KB Battery backed RAM or

EuroBEEB £139
An incredible single card computer with 6502
processor, serial and digital interfaces and four
sockets for byte-wide memories with banery
back-up. Supplied with MOS (machine
operating system) that allows the use of a BBC
16K BASIC ROM or other language. Usual

robust professional standards. All are compatible with the Acomn EPROM carrier O i o s fallows:.
Standard, but all considerably extend its power and capability. CU-PROM EPROM programmer £102 1) 8K MOS ROM 2) 8K MOSROM
CUBE-ICE in circuit emulator £90 16K BBC BASIC 16K BBC BASIC
Control Universal also keep substantial stocks of all Acorn/BBC products ~ ROMULATOR EPROM emulator for system 4K or 8K user program 2K or 8K RAM
lecti f oth tible hard d software froma development £95 EPROM 2K NMOS RAM
anda huge selection of other compa ) e ware and softwar CUBAN eight and twelve bitanalog interfaces 2 K NMOS RAM or leave empty
wide range of large and small companies. from £120

CUBIO up to 80 digital /o channels from £53
SERIO two or four serial channels from £90
..and many more

CUBE disk packs for BBC

Fully enclosed with all necessary cables and
connectors ready to use

100KB-one drive, single-sided 40 track £169
200KB-twin drive, single-sided 40 track £299
400KB-one arive, single-sided 80 track £299
800KB-twin drive, double-sided 40 track  £669
BBC utilities disk with manual £35

|
8 Control Universal Ltd
“ The Hardware House

EuroBEEB has a standard CUBE bus connector
and will drive any CUBE module, including the
CU-GRAPH high-res colour video interface (48K
screen memory).

Catalogue

The Autumn 1983 catalogue is now available
free of charge. It has 150+ pages and includes
all BBC equipment and associated extensions,
software, medua, videos, printers and the whole
of the CUBE range.

All prices exciude VAT.

Unit 2, Andersons Court,
Newnham Road, Cambridge CB3 9EZ
Telephone (0223) 356757
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KEYBOARDS FROM £95.00

12"’ P31 MONITORS kv

FROM £95.00 Deposit par Month

CP/M 2-2 FOR it €19

IBS 750 £95.00

DOCS £15.00 % 4 MEG Z80 CPU
% 64K RAM
% 16K PROM

5%’ TEAC DISK DRIVES * 5" &8 DISK

250K FD55A = £159.00
500K FD5S5E = £189.00
IMB FD55F = £249.00
Subject to Yen fluctuation

SWITCH MOOE POWER SUPPLY

+ 5V @7 amps % BARE BOARD
+12V @ 3 amps 80w AVAILABLE
+12V @ 1 amp 38 1L

— V@ 1amp 279.95 * ABOVE PRICE EXCLUDES IEEE

% KEYBOARD

488 OPTION

CONTROLLER
% 80x24 VIDEO GEN
% 2xSERIAL /0
* 4xPARALLELI/O
% |EEE 488 INTERFACE*

% HARDWARE RTC
* MONITOR IN PROM

PORT

IRVINE BUSINESS SYSTEMS LTD

NEW BUDGET ACCOUNT VISIT US AT
£1,000 INSTANT CREDIT | (S2M7EC, e A 1B ANP

ON ANY PRODUCTS Tel: 0294 75000
10% Deposit + 24 x Monthly Payment Credit Limit. A.P.R.30.6%

HAND MADE BY HUMANS IN IRVINE SCOTLAND

M o v

® Circle No. 165
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Sirius Hardware £
Slrius 1 128K 1.2mb disk drives ............. 1795.00
Sirius 1 256K 2.4Mb disk drives ............ 2395.00

Sirius 1 256K 1.2mb disk drive
& 10Mb 3296.00

264.00
399.00
499.00
.. 575.00

internal Winchester
128K RAM Boards
256K RAM Boards
384 RAM Boards ..
512K RAM Boards ...

280 CP/M 80 System

SSE 280 CPIM B0 system .......c..cccoeenen. 395.00
Sirius Software

Languages

CBasiC B6 ..o 179.00
Level 2 Cobol with forms 2 .

Microsoft Basic compiler ..
Microsoft Pascal compiler .
Microsoft Fortran compiler ..

Word Processing

WordStar ...
SpeliStar .
MarlMerge .
Word Mailer

Databases

dBase Il
Autocode
DataStar .......

Spreadsheet

Muitiplan ...
CalcStar ...

PRICES EXCLUSIVE OF VAT AND CURRENT AT TIME OF

PRINTING

System Utilities £
Olagnostic package ... oo v, 69.00
CP/M configuration package ................... 119.00
MS DOS pragrammers tanlkit 169.00

. 45.00

Sirius 1 hardware reference manual
IEEE 488 package ..................
Graphics toolkit ......
Asynchronous col
remote batch .....

.. 169.00
... 169.00
... 169.00
.. 285.00

3270 emulator A . 340.00
I.C.E. Winchester Sub-Systems

5 Megabyte .... ....... 1395.00
10 Megabyte . . 15989.00
20 Megabyte . . 2099.00

40 Megabyte ...........occooiiiiiiiiiis 3399.00

Tape Streamer

Will fit all drives as above £1660.00

and also Apple ProFile SMb

{Please state which drive

when ordering}

Cartridges DC 300A (5Mb & 19Mb} ........... 16.00
DC 800A {20Mb) ..... .... 25.00

{Size after Formatting. One year’s on-site
maintenance.)
MULTIPLEXOR AVAILABLE FROM £699.00

Colour Monitors

Luxor high resclution

25Mhz linear & TTL ......... 2sdn0q
Kaga Denshi medium resolution
Kaga Denshi low resolution -
We also stock the Hantarex RGB monitors, as
recommended by Apple in Europe.

The market
leaders!...

ATA’S philosophyisto
ensure that our
customers have quality
computer hardware and
software products at
COMPETITIVE prices,
together with technical
assistancerequiredto
efficiently operate their
computer system.

Export specialists — ring or telex for details

.with recognised profe

ional support

Kaypro

Fresh from the U.S.A ! The best value portable micro
fromKAYPRO . . . including Software

KAYPRO Il 2 x 200K disc drives ... 1695.00
KAYPRO IV 2 x 400K disc drives . £1950.00
KAYPRO X 1 x 400K disc drive and builtin 10MB

Winchester
Other software including financial ledgers etc also
available.

Hyperion

Hyperion 256 x 2 MSDOC, Basic ........... 2950.00
Printers & Plotters

Epson

Epson RXBO 120 CPS ........ooooveiviiiiiinnnnnn

Epson FX80 160CPS ........
Epson MX100 100 CPS ...
Apple

APPLE Dot Matrix 120 CPS ...

349.00

APPLE Letter Quality Printer ... 1199.00
Ricoh

Ricoh 1300 Flowriter .. 1099.00
Richo RP 1600 Flowriter 1498.00

Mannesmann Tally MT160L 550.00
Mannesman Tally MT180L . 690.00

Plus full Range of Centronics Printers Available

Plotters

Hewlett Packard HP7470 ..................... 1066.00
Hewlett Packard HP74 75(A3) TBA
Calcomp 8 PEN (A3) ... 2999.00

WE ALSO STOCK APPLE [BEEH AND HEWLETT PACKARD

TERMS AND CONDITIONS

For delivery please add
£0-£199 + £5, £200-£1499 + £13,
£1500 + 1'/2%.

CHEQUES WITH ORDERS

Please allow 10 days for clearance.
PLC’s, public sector etc 30 days
credit available on official orders,

subjectto 5% E e
creditcharge. VISA
redi ge =

ATA — LONDON 4 Albion Hse,
1 Back Hill, London EC1.01-833 0044
Telex 25102 CHACOM G

ATA — ST ALBANS 70 Park Street,
St Albans. 0727 74361

ATA — SHEFFIELD 72 Eldon Street,
Sheffield, S14GT. (0742) 700802
FREEPOST SHEFFIELD S1 1AY
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Communications

All therigh

connections

From sharing a disc drive to accessing Prestel, communications help make the

most of your micro. Kathryn Custa

WHETHER YOU USE your micro for
business or leisure, its strength lies in its
independence. Unlike a dumb terminal, it

has its own processing power, its own'

operating system and independent soft-
ware. Microcomputers have become so
popular in business, education and at
home because you no longer need to wait
your turn to get access to a mini or main-
frame. You have all the power you need
on a desk top.

Many people only see their micro as a
stand-alone device to run application soft-
ware, to learn programming, to do word
processing or to play games on. But in
fact a micro is capable of much more if
you give it the power to communicate. It
can be connected to another computer,
either within an office or over a telephone
line to exchange information and pro-
grams. It can be connected to a local
network to send messages to other micros
and terminals and also to share resources
such as printers and discs. You can con-
nect your micro to the telex service to send
telexes all over the world and you can also
use public databases and electronic mail
services, such as Prestel, Telecom Gold
and Rewtel.

All these options are starting to make
communications using a micro popular.
What will really make communications
take off over the next few years is the
ready availability of good software, the
advent of built in standard communi-
cations interfaces and the reduction in
the cost of modems. Communications
used to be an expensive and complicated
business for micro owners. It often in-
volved buying add-on interfaces and com-
munications printed-circuit boards. It
also involved using fairly sophisticated
programming to get different machines to
communicate. On top of that you had to
pay for a modem at each end of the link
or, in the case of local area networks, ex-
pensive protocol convertors.

A modem is a device which changes a
digital data signal from a computer into
an analogue voice signal which can be
accepted by a telephone line, and back
again. The name is a contraction of
modulator/demodulator. Until recently
you would expect to pay hundreds if not
thousands of pounds for a modem, but it

PRACTICAL COMPUTING November 1983

Club 403’s viewdata shopping service
opened this autumn in the Midlands.

is now possible to buy a simple acousti-
cally coupled modem for as little as £50
to £100.

The majority of micros come with one
or more of three standard interfaces. For
the cheaper micros you can buy an add-on
interface. The standard interfaces are
RS-232, IEEE-488 and Centronics. All
three can be used for sending data, but the
last two have limited use when it comes to
communications because they are parallel
interfaces, unlike the serial RS-232.

A computer translates numbers and
letters into binary digits, combined into
groups of eight to represent characters or
bytes of information. The common
binary code in micros for transmitting
data is called ASCII, the American Stan-
dard Code for Information Interchange.
ASCII uses seven of the eight bits to
describe the character, leaving one spare
bit which can be used to check the data.

In parallel transmission the computer
sends a whole byte in one go using a set of
cables, with one cable for each bit.
Although this is a very fast way of sending
information, it has its limitations. The
cable must be fairly short otherwise the
bits will arrive at slightly different times
and you end up with an incoherent mess.
you cannot use a parallel interface to send
data down a telephone line. A telephone
only accepts serial data sent one bit at a
time.

nce introduces our special feature.

Having an RS-232 interface is the first
step towards successful communications,
though even when you have passed this
compatibility hurdle several others still
loom ahead. Although in theory ASCII is
a standard code the control characters
which tell your computer to do a carriage
return, to print,-etc. vary from machine to
machine. These idiosyncrasies can be
overcome by buying a standard software
package or by some simple programming.

Before you start sending messages you
must make sure that the speed you are
going to send the data suits the computer
that is to receive it. You must also make
sure you are sending the information in a
format that the other computer can
understand. The other computer must
also know when each byte of the infor-
mation you are sending starts and stops.

There are two methods of keeping data
in step. Synchronous transmission is
usually used for high-speed data. A syn-
chronised message is sent before the data
to get the sending and receiving modems
into step and then a clocking signal is sent
with the data. Asynchronous transmission
gives each byte of information its own
clock in the form of a start bit and one or

‘two stop bits.

To make sure that transmission runs
smoothly you can also throw in an extra
parity bit, which is set to make the
number of Is in every byte an odd or even
number. If odd parity has been establish-
ed, a computer which receives a byte with
an even number of 1s knows something is
wrong and can ask for that byte to be
transmitted again.

The type of modem you choose
depends largely .on the sort .of job you
want to do. Acoustic couplers use rubber
cups to attach a computer directly to a
telephone handset. They are cheap and
portable, but generally not as reliable as a
hard-wired modem. Interference can arise
from outside noise and from components
in the telephone itself.

If you are using your micro from home,
the chances are you will opt for a fairly
slow acoustic coupler, which is perfectly
adequate for sending messages to friends’
micros and for connecting to electronic-
mail services. In general it is simple to

(continued on next page)
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(continued from previous page)

send a message from your computer over
a telephone line to someone else’s micro,
even one of a different make. Problems
may arise when you want to exchange
programs or data files. You must
remember to save any programs or files in
ASCII, as that is the code you will use to
send the data; if you don’t the
information will become garbled.

Some computer user clubs have set up
electronic bulletin boards on a central
computer which you can ring up and leave
messages, find out information and
possibly download program listings.
Forum 80 and Rewtel are accessed from
all over the country. A similar idea has
been developed further by other com-
panies to produce national electronic-mail
and information services.

Probably the most interesting service
for home micro users is Micronet, a large
database and mail service that can be
accessed through the public Prestel
viewdata service. For £50 to £60 Micronet
provides a cheap Prestel modem for many
of the popular makes of micro. You pay a

small rental charge, which added to the
Prestel fee works out at around £1 a week,
and of course telephone charges on top of
that. You can use Micronet to access
thousands of pages or programs and in-
formation, some of which are free and
some at an extra cost. There are also
pages for business and educational users.
Home users can also download programs
and information from the BBC’s Ceefax
teletext service.

For office workers there are Telecom
Gold and other sophisticated electronic-
mail services. Telecom Gold costs around
£15 a month plus the cost of a modem and
telephone calls. It is hardware indepen-
dent and as long as you have a device that
can talk to a modem it can connect to the
service. There are several speeds you can
pick for sending and receiving informa-
tion, from 300 baud up to a 96,000 baud
using a direct line.

Telecom Gold uses the fast packet-
switched network and you can send
messages as far as the U.S., Australia or
the Far East. The service also links into
the telex network and telemessage service,

so you can send messages to people who
are not Telecom Gold subscribers. For
Sirius, Apricot, and IBM PC users, ACT
has introduced its own Micromail service
using Telecom Gold. The ACT package
costs £275 and includes a year’s subscrip-
tion, a modem card to fit into the micro
and all the software.

Electronic mail is faster than using the
postal service, telex or facsimile and it is
cheap. ACT reckons you can send an
electronic-mail message of 400 words at
off-peak time for less than the cost of a
second-class letter. Even at peak rate long
distance, the cost is only 17p and you do
not have to pay for paper and envelopes.

If you work in an office the chances are
that most of your messages are internal.
Here again micros are ideal for sending
and storing them. A confusing array of
office automation products has appeared,
ranging from the very simplest cable links
to private viewdata systems and local area
networks. Because most offices have a
jumble of incompatible equipment, such
as telex machines, micros, word pro-
cessors, printers, mini or mainframe com-

Distributed systems
network using various
techniques

Low-cost network for
8BC Micro

A CSMA-CD bus
network using coax
cables at 10Mbit per

Hewlett-Packard, Nine
Mile Ride, Wokingham,
Berkshire RG11 3LL.
Telephone: {0344) 773100.

Acorn Computers, Fulton
Road, Cambridge CB1
4JN. Telephone: (0223)
245200.

Rank Zerox, 338 Euston
Road, London NW1 3BH.
Telephone: 01-380 8000.

second. Industry

Ld

LAN suppliers DSN-1000

Name Type Manutacturer/Distributor

Arcnet Baseband coaxial cable Datapoint (U.K.) Ltd, 400
using token passing North Circular Road, Econet

London NW10 0JG.
Telephone: 01-459 1222.

Chain Ethernet-style network Research Machines Ltd,
based on Zilog’s Z-Net. MIll Street, Oxford OX2 Ethernet
Uses CP/Net on 0BW. Telephone: (0865)

Research Machines. 43791-3.
Coaxial cable.

Clearway Uses a ring cable, with Real Time Developments
different options Ltd, Lynchford House,
depending on customer Lynchford Lane,
needs. Farnborough, Hampshire ExolNet

GU14 6JA. Telephone
(0252) 546213.

Cluster/One Networking system for Zynar Ltd, 122/3 High

Apple I} and il micros Street, Uxbridge, GE-Net
Middlesex UB8 1JT.
Telephone: {(0895) 59831.

C-Net LAN for Cromenco Comart Ltd, Little End
micros; like Ethernet Road, Eaton Socon, St
but slower Neots, Cambridgeshire

PE18 3JG. Telephone:
{0480) 215005. Hinet

Constellation Star network developed Keen Computers, Minerva
by Corvus; can be used House, Spaniel Row,
with a wide range of Nottingham NGt 6EP.
micros Telephone (0602) 41277.

Darkstar LAN Low-cost LAN SML, 15 Alexander Way, Hydra
developed at Bath Ashchurch Industrial
University Estate, Tewkesbury,

Gloucestershire GL20
8NB.

Dataring Cambridge ring, empty- Toltec Computers, 24 Interlan
siot type using twin Thompson Lane, Net/Plus
twisted-pair cable Cambridge C85 8AQ.

Telephone: (0223) 312347.
Decnet Ethernet-type Digital Equipment Linc
networking Corporation, Digital Park,
PO Box 110, imperial
3 Way, Reading RG2 OTR.
Telephone: (0734) 868711.

Baseband bus system
for Avalanche
computers

Broadband cable
network with voice and
video facilities

CP/M-compatibie net
using multi-drop
screened-palr cabling

LAN designed
specifically for
Commodore micros

Low-cost LAN using
standard telephone
wire and token passing

standard with support
from DEC, Intel et a/

Exo Corporation, 951
Mariner’s Island
Boulevard, San Mateo, Ca
94409. Telephone: {(415)
348 7000.

Intersil Datel U.K.
Snamprogetti House,
Basing View,
Basingstoke, Hampshire
RG21 2YS. Telephone:
{0256) 57361.

Digital Microsystems Ltd,
Tavistock industrial
Estate, Ruscombe,
Twyford, Berkshire RG10
9NJ. Telephone: (0734)
343885.

Dataview Ltd, Portreeves
House, East Bay,
Colchester CO1 2XB.
Telephone: (0206)
869414/865835.

American Ethernet-style Data Translation Ltd, 430
LAN with high level of
compatibility

Bath Road, Slough,
Berkshire SL1 68B.
Telephone: (06286) 3412

Vector Graphic, Vector
House, William Street,
Windsor. Berkshire SL4
18A. Telaphone: Windsor
69375.
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puters and electric typewriters, the task of
connecting them is initially an awesome
one.

Local area networks are still in their
early days, but it is surprising what you
can connect to a network. You can receive
all your telex messages through your
micro. Using software packages such as
BSTAM, BSTMS, Sempahore, Link or’
Supercom, you can communicate at quite
an advanced level with previously incom-
patible micros, minis and mainframes to
exchange files and data. If your company
has a digital private exchange you do not
even need to have modems to convert the
digital computer signal to analogue within
an office. The price and efficiency of
simple protocol convertors to connect to
networks are improving all the time, and
soon it will be rare to see a stand-alone
micro in an office.

This communications revolution in
micros has altered the way many
businesses work. People have become
portable, and it is no longer essential for
all the company’s workers to be tied to a
central office. Some companies are ex-

Communications

perimenting with people working at home
for most of the week, sending their work
over the telephone line to the head office.
Sales staff can send their ordering infor-
mation direct to the main computer from
home or a hotel. The company saves
money in overheads such as heating,
lighting and office space, and can get
away with fewer secretarial and clerical
staff.

In education, communications can also
make an impact in the way computers are
used. Because money is scarce in most
schools and colleges communications are
welcome as cost cutters. A networking

system allows several computers to share’

expensive storage and printing resources.
It is also ideal for arranging time sharing
on larger computers and accessing infor-
mation from a central database.

The coming of cable TV should play an
important part in the development of
microcomputer communications. The
cable fed into your home or office will
have plenty of capacity for carrying
messages, and companies in the data
services industries are well aware of its

potential for offering electronic
mail services, electronic banking,
electronic mail-order, computer games
and databases. Both British Telecom and
Mercury Communications, the company
with a licence to compete with it, are inter-
ested in cable TV and hope to provide a
range of non-programme services to home
users.

Micro communications can totally
change the way you use your computer or
even the way you work. It is also fun, and
it is easy to get carried away with en-
thusiasm. But although the field is
fascinating it is also frustrating. When
you start trying to link your computer to
other equipment there are always teething
problems.

Before you go into a shop and buy a
modem, get some advice from your
micro’s manufacturer or dealer or a local
user group to make sure the equipment
and software you get is compatible with
your machine and will fit your re--
quirements. The industry is still young
and cursed with much inexperience and its
fair share of quick-sale artists. (M|

Localnet Broadband bus network Systek. U.K. Distributor: Polynet
’ using coaxial cable; Network Technology Ltd,
runs like Ethernet Unit 8, Sutton’s Park
Avenue, Sutton’s
Industrial Park, Reading, Quorumnet
Berkshire. Telephone:
(0734) 664667.
Melnet Duplex ring using two  Mitsubishi Electric, 2-3 version
optical-fibre cable Marunouchi, 2-chome, Silk
Chiyoda-ku, Tokyo 100,
Japan. Telephone: Tokyo
(218) 2171 e
Micronite Adapted by Triumph Triumph Adler (U.K) Ltd, Syimbndt
Adler for Alphatronic 27 Goswell Road, London iy
micros; single-user EC1M 7AJ. Telephone:
CPIM software. 01-250 1717 optic cable
Mmmost Network for Televideo Encote! Systems Ltd, 7
micros Imperial Way, Croydon,
Airport Industrial Estate, Vontel
Croydon, Surrey.
Telephone: 01-686 9687/8.
Modus LAN for Tensor micros, Modus Systems Ltd, Park .
for factory automation Drive, Baldock, Tie B
and industrial use Hertfordshire SG7 6EW.
Telephone: (0462) 894848.
Net/One Ethernet system with  Ungermann-Bass.
various options Distributor: Thame
including broadband, Systems Ltd, Thame Park S
IEEE-802 and fibre-optic Industrial Estate, Thame, 3600 9
links Oxfordshire OX8 3RS.
Telephone (084421) 5471.
Omninet High-speed bus network Keen Computers, Minerva
which can be used with House, Spaniel Row,
a wide range of micros. Nottingham NG1 6EP. Wangnet
Telephone (0602) 412777.
Pacxnet Switched network using Gandalf Digital
coaxial cables with Communications Ltd, 18
gateways into X.25 and Kingsland Grange, Xinet
IBM 3270 networks and Woolston, Warrington,
PBX systems Cheshire WA1 4RW.
Telephone (0925) 818484.
Planet Cambridge-style ring Racal-Milgo, Richmond Z-Net

network using coaxial
cable

Court, 309 Fleet Road,
Fleet, Hampshire.

Telephone: (025672) 3311.

Cambridge ring using
twisted-pair cable

Daisychain network of
work stations using
coaxial cable. QlLan is
the CP/M-based

Ring network using
register insertion not
token passing; coaxia

Fast tree-and-branch
LAN for Apple and
other micros; fibre

Based on Ethernet

Based on Ethernet

Cambridge ring with
good compatibility with
different products;
twisted-pair cable or
optical fibre

Broadband LAN

LAN using Micronodes

Ethernet-based network Zilog House, Moorbridge
using coaxlal cable

Logica VTS, 86 Newman
Street, London W1A 4SE.
Telephone: 01-637 5171.

Quorum Computers,
Polygon House,
Commerical Road,
Southampton SO1 0GG.
Telephone: (0703) 30721.

Hasler, Hasler Works,
Commerce Way, Croydon,
Surrey CRO 4XA.

- Telephone 01-680 6050.

Symbiotic Computer
Systems, Duroma House,
32 Eimwood Road,
Croydon, Surrey CR9 2TX.
Telephone: 01-683 1137

Hytec Microsystems,
Sandy Lane West, Oxford
0OX4 5JX. Telephone:
(0865) 714545.

Bridge Communications,
U.K. Distributor: Sphinx
Ltd, 43-53 Moorbridge
Road, Maidenhead,
Berkshire. Telephone:
(0628) 75343.

SEEL Ltd, 3 Young
Square, Brucefield
Industrial Estate,
Livingstone, West
Lothian, Scotland.
Telephone: (0506) 411503,

Wang, Wang House, 661
London Road, 661 London
Road, Isleworth TW7 4EH.
Telephone: 01-560 4151.

Xionics Ltd, Dunbarton
House, 68 Oxford Street,
London W1N SLA.
Telephone: 01-636 0105.

Road, Maldenhead,
Berkshire SL6 8PL.
Telephone: (0628) 39200.
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MAINFRAME-ORIENTED USERS have seen a
continuous devolution of computing
functions from the computer building.
First terminals, then matrix printers and
data-collection floppy discs, and most
recently minicomputers have brought
increasing portions of the computational
workload on to the user’s site. The current
wave of 16- and 32-bit micros is carrying
devolution further.

Many still argue for the role of the large
central computer as a repository for
organisation-wide data to be accessed and
changed minute by minute from terminals
and computers throughout the country and
maybe the world. This is often referred to
as database with transaction processing;
the classic example is airline or theatre
bookings. Clearly, if all the access points in
one remote building or on one remote site
could be linked and connected to the
central computer by one communications
line, there would be a considerable saving
in cost and effort.

The complementary issue of this sharing
of data is the sharing of hardware
resources. Many users of micros are finding
that certain applications will not run
smoothly within the limitations of filing
space and speed imposed by floppy-disc
drives. The speed and print quality of
matrix printers are sometimes cause for
complaint too. But fast voluminous hard
discs, high-speed line printers and letter-
quality daisywheel printers are often too
expensive to be dedicated to one micro: it
would be good to be able to share them
between several.

There has been a great proliferation of
technologies aimed at the commercial and
business audience in recent years. They
include viewdata, exemplified by British
Telecom’s Prestel, teletext in the form of
BBC’s Ceefax and ITV’s Oracle, electronic
mail and video. The technologies have
augmented the more traditional phone,
telex, facsimile and computer data. If any
office worker is to use more than a couple
of these facilities regularly, then his or her
desk will be covered in communications
devices — unless the facilities could all be
provided on one work station. A LAN
would be the obvious means of providing
this integration.

114

Regional, national and international
computer networks are some years old now
and can provide valuable lessons for those
attempting the design and implementation
of LANSs. Furthermore, very large-scale
integration, VLSI, has brought down the
cost of computer hardware to such an
extent that it can now be considered as a

Figure 1.

Ring

o- —0

>

Star

Bus I

Local area
networks

Courtney Castello explains the principle of LANs and assesses the designs
competing to become the industry standard.

means of linking micros into the LAN.

Given the diversity of the roots of the
LAN concept it is not surprising that there
is some disagreement about what exactly
constitutes a LAN. There is consensus on
three points, though:
® The network covers a small geographical

area; for example, one bullding or one

site. It will usually serve just one
organisation.
® The network allows the two-way flow of
information between devices: the
connections are bidirectional and many-
to-many.
® The flow of information is fast — faster
than data usually travels along ordinary
telephone lines, for example.
A LAN links together nodes, each of which
consists of a device, a physical connection
between it and the network, and a logical
interface which makes use of the physical
one. The logical interface has to be
intelligent and usually uses VLSI chips.
Within a LAN each node is known to the
others by a unique address. LANs may be
classified using four attributes: topology,
medium, transmission mode and access
protocol.

The topology 1is the pattern of
connections between the nodes. There are
three LAN topologies: bus, ring and star,
illustrated in figure 1.

The medium is the stuff used to carry the
signal from node to node. The simplest is a
twisted pair of copper wires, as used for
telephone wiring. Coaxial cable — the
‘“‘cable’” in cable TV — can also be used. It
is a single wire shielded from electrical
interference and physical damage by layers
of other material. Optical-fibre glass
filaments carrying laser light is a more
sophisticated possibility, and the much
vaunted very high capacity medium for
telephone lines.

Two transmission modes are available.
With the medium, the transmission mode
determines the bandwidth, which is a
measure of how much data can be

Courtney Castello is atechnical
,‘programmer currently working with Racal
Redac. he was previously with Metal Box

plc, and this article was published
in the company’s magazine Interface.
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The American Interlan, an Ethernet-style system.

transmitted through the medium in a given
time. Baseband transmission uses the
medium directly as a two-state or binary
channel analogous to Morse code.
Broadband transmission employs radio
broadcasting techniques, the medium being
used to carry radio-frequency signals.
Broadband transmission increases the
bandwidth of coaxial cable 30-fold
compared with baseband, and the
throughput of data is about 10 times as
fast.

The access protocol is the means by
which a node gains the right to put data into
the network. Central control is perhaps the
most easily implemented protocol. In it, all
data entering the network must be
sanctioned by a single network control or
master. This protocol owes most to the
two trends associated with the traditional
computer industry: shared resources and
distributed computing.

Token access protocols can be used by
bus and ring topology LANs. A special
signal called the token is passed from node
to node in turn. Only when a node is in
possession of the token may it put data into
the network. This has been likened to the
use of the conch shell in William Golding’s
novel Lord of the Flies.

The cumbersomely named CSMA-CD
protocol has its roots in radio transmission
techniques. A node with data to transmit
listens to the network until it becomes
quiet. Still listening, it then transmits its
data: if it hears what it has sent then all is
well. If not, its transmission has collided
with that of another node, in which case it
‘““backs-off’’ for a pseudo-random time
period before trying again. The full name
for CSMA-CD is carrier sense multiple
access — collision detection. It is used with
bus-technology networks, which need not
be broadband.

Empty-slot protocols are used with ring
LANs. A fixed number of fixed-size data
receptacles known as ‘‘packets’’
continuously circulate around the ring like
a set of goods wagons around a circular
railway track. When an empty packet
passes a node which has data to send, the
node fills the packet and sets the
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appropriate destination node address.

Most of the combinations of the four
LAN attributes are either improbable or
downright impossible. The bulk of
commercial and academic interest has been
focused on a handful of designs. The only
LAN media in wide use are twisted pairs
and coaxial cable. Although fibre-optic
cable offers very high data throughput it
uses a very young technology. For the
devices to be easily connected to the
medium, T-junctions for similar links are
necessary and such functions were said
recently by a leading worker in the field to
be unlikely to appear before 1990.

The earliest networks to appear were star
networks, which are direct descendants of
traditional methods of attaching devices to
computers. A fairly large proportion of
single-vendor networked or ‘‘clustered”
systems use the star topology or use central-
control access protocol with the bus
topology, which shares many star-topology
characteristics. Operational characteristics
of star topology include:
® Relatively simple access protocol.
® Dependence on the central controller for

both resilience — if the controller fails, so

does the network — and speed; the
controller may become a bottleneck.

®lots of wiring. Each node must
individually be physically connected to
the controller. Establishing the LAN and
adding new devices can be expensive in
cable.

1f you want to distribute computing from
an existing mainframe or minicomputer, or
simply want to share a hard-disc drive
between a handful of micros made by the
same company, the question of a standard
for LANs may seem irrelevant. But the
thriving market for 1BM-compatible
equipment has demonstrated the
advantages of having a choice of supplier.
How much more limited we would be
without the RS-232C or V-24 terminal and
Centronics printer interfaces which most
manufacturers use.

The value of a standard is abundantly
clear to IT integrators, the advocates of
the “‘electronic office’’. The chief objec-
tive in using LANs will increasingly
become the interconnection of products

and services from as many
suppliers as possible. Users of main-
frames and micros all know that even
substituting outdated equipment with
a new model for the same manu-
facturer can be a fraught process.

Almost from the start there has been -

talk of a standard LAN. Two contending
designs have received particular publicity
and in turn have been popular with LAN
implementors. The Ethernet design was
drawn up by Xerox, a specialist in office
equipment, which was joined in a consor-
tium by DEC, a company building
minicomputers, and Intel, a major maker
of chips. It is a baseband, bus-topology

network using CSMA-CD access control

and coaxial cable.

The design was precisely specified by
the consortium. It then began to licence
other companies for the manufacture of
Ethernet-compatible devices, at the nom-
inal one-off sum of $1000, in a bid to
make Ethernet the de facto standard.
Hundreds of companies have taken up the
offer, though many have not begun pro-
ducing Ethernet devices. 1t is now possible
to link any DEC minicomputer, several of
the micros which run urider CP/M and
certain types of 16-bit micro. Interfaces to
micros using most of the 16-bit processors
are being developed.

Catchy name

There are other LANs which are
described as Ethernet-like or Ethernet-
type, including one for the Apple, but this
often means merely that they use the

CSMA-CD protocol. Perhaps CSMA-CD

is just too offputting a name to use.

The Cambridge Ring was designed at
the Cambridge University Computer Labs
and is the archetypal empty-slot ring net-
work. Commercial implementations have
used both coaxial cable and twisted pairs.
These networks can link together any
DEC mini, Computer Automation minis,
any computer with the IEEE-488 or GPIB
interface — of which there are many, in-
cluding the Commodore Pet Data
General mints and CP/M S-100 bus
micros. Cambridge Ring interfaces are on
the way for Prime minis and certain types
of 16-bit micro. At least three British
firms have implemented this highly
regarded LAN.

Both Ethernet and the Cambridge Ring
use media which transmit data in base-
band mode at 10 million bits per second.
Ethernet can carry bursts of data between
any single pair of nodes at 1.25 million
characters a second. The Cambridge Ring
can carry a continuous stream of data at
up to 250,000 characters a second between
several pairs of nodes simultaneously.

The third major commercial contender
for standard LAN has now even been
announced yet. IBM is working with Texas
Instruments on a LAN of its own. When it
is announced it is expected to set
something of a standard, as most of

(continued on next page)
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(continued from previous page)
IBM’s product announcements seem to.
From the interest shown by IBM research
workers and representatives, the IBM
LAN has been deduced to be a baseband
ring using the token-passing protocol.
The influential U.S. Institute of Elec-
trical and Electronic Engineers, IEEE,
source of several successful standards
definitions, has set up a LAN standards
committee. The IEEE 802 Committee has
been meeting for some months. It has
been lobbied by the Xerox/DEC/Intel
Ethernet consortium and by IBM, and has
been considering three baseband LAN
designs:
® Ethernet;
@ token-passing bus; and
@ token-passing ring, promoted by IBM.
Draft standards were published early in
1983; the Cambridge Ring design is not
shortlisted.

LAN standard

The European Computer Manufac-
turers Association approved a LAN
standard in 1982 which is now compatible
with Ethernet. Almost immediately 20
computer-equipment companies jointly
announced their support for the ECMA
standard, including the majority of major
European manufacturers and the three
members of the Ethernet consortium;
several U.S. companies have since
followed suit. This level of co-operation
between competitors is unprecedented in
the computer industry.

There are many bus and ring LANs on
sale, most of which support only one
‘manufacturer’s computers. They range
from LANs designed specifically to in-
clude mainframes, through supermini and
mini-based, 16-bit micro-based and
Apple-based, to the BBC Micro’s Econet.
The bus and ring topologies share the
advantage of needing the minimum length
of medium and the consequent lower cost
of cabling both when first installing the
network and when adding a node. Highly
decentralised control is usually used with
these topologies, making the networks
more resilient than star-topology LANSs.

Relatively few broadband LANs have
been produced and perhaps least of all is
understood of the patterns of use which
will emerge for them. However, they do
provide the scope for the fullest vision of
the use of information technology. Only
broadband LLANs seem able to carry video
at the speed necessary for continuous
display which is essential for the notion of
uniorm wall sockets for information into
which any IT device can be piugged. Even
for non-video transmission, the broad-
band bandwidth can be split into narrower
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bands and used to support several
baseband LANs simultaneously. This
technique will be vital for the integrated IT
electronic office.

By spring 1984 there will probably be two
or three LAN standards. They will be
established through the number of network
and device manufacturers implementing
them, and through the support of certain
particularly influential vendors.
Endorsement by standards bodies such as
the IEEE 802 Committee will not be
enough in itself to make a design an
effective standard.

The electronic office builders with their
need to integrate a whole range of IT
equipment must surely wait for the
standards to arrive. When they do, the
power and facilities of the new-wave 16-bit
micros will ease the task of integration. The
ability to switch attention instantaneously
between different programs running
simultaneously and to display the output
produced in independently controlled areas
of the VDU screen may at first seem
esoteric. But when formulating a letter in
reply to one already on file, including
calculated figures and derived graphs, such
capabilities will be invaluable.

What of the potential LAN users who
wish to decentralise from mainframes or to
share expensive resources between micros?
Each will probably achieve the immediate
objective using equipment from a preferred
manufacturer. The emergence of a new

wave of micros has a lesson for these users

too, though. At some stage they will almost
certainly want to enhance their networks
with these machines and other
developments, so it is important that the
effort spent in installing and developing
their LANs does not depend on the unique
characteristics of their current machines.
Many computers are built around a
very high speed internal data bus which is
accessible to the outside world via plug-in

1 SEEL’s Transring employs a Cambridge protocol with twisted-pair or optical-fibre media.

printed-circuit boards. The S§-100 or
IEEE-696 and IEEE-796 Multibus buses
are commonly used. High-speed LAN
interfaces can be produced relatively simply
for such machines by putting the
necessary chips, circuits and LAN connec-
tors on to a PCB. The computer may then
be instantly interfaced to the LAN by
plugging the PCB into the backplane, the
physical manifestation of the bus. Bus-
based machines clearly of fer an advantage
to buyers of new machines who are con-
sidering the use of LANSs.

Now that software represents such a
large proportion of the cost for a com-
plete computer system it has become
essential to protect any software invest-
ment as much as possible. This will be no
less true of the software built on to the
basic LAN interface provided by the
network or device suppliers — programs to
facilitate the transfer of a file between
nodes, for example.

The International Standards Organisa-
tion, 1SO, is in the course of defining a
standard for open systems intercon-
nection, OSI, to be used in establishing
regional, national and international
networks. The OSI model is a seven-layer
structure ranging from physical links right
through to basic applications software
such as database interfaces. Certain LAN
producers already supply LAN hardware
and software components which are said
to comply with most of the OSI layer
definitions.

Since LAN software standards are

“clearly necessary, and many LANs will

have gateways providing access to wide-
area networks and to other LANS,
potential LAN users should watch the
development of the ISO OSI standard. For
the moment the only safe investment in
enhanceable local area network equipment
is, perhaps, a kilometre length of coaxial
cable.
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FOR THE COMPUTER REVIEWER, getting
familiar software on to unfamiliar machines
and vice versa is a frequent preoccupation.
As processors, disc drives and operating
systems proliferate, the business of com-
municating between computers becomes
increasingly complicated.

The ordinary user is unlikely to encounter
the problem on quite the same scale, but it
will crop up. If you haven’t already reached
the stage of having one machine at the office
and another at home it’s a treat that may be
in store for you soon.

Commercial software itself should not
present much difficulty. Nearly all the
standard packages like WordStar and
Supercalc are already available on disc
formats for the two different machines, and
in any case you will have read the terms of
your licence and will want to abide by them.
But say you spend a week developing an
amazing application in dBase II or
accumulate a large Supercalc data file of
pertinent figures. The world is such that one
day all this useful knowledge will be on
machine A when you essentially should have
it on machine B.

One advantage of a simple operating
system like CP/M-80 is the ease of swapping
files around between different hardware that
shares the same systems software. Pip,
which stands for peripheral interchange
program, is a standard CP/M utility that not
only moves files between drives but is also
capable of exchanging text files with a
remote machine. The Copy function of MS-
DOS has many of Pip’s capabilities.

Unfortunately it is not possible to
guarantee that the files you want to move are
what the operating system regards as text
files. Each character in the file is coded into
an eight-bit byte, but text-file characters
traditionally only occupy seven of these eight
bits. Standard CP/M utilities like the RDR:
logical device that Pip uses will zero the high
bit of each character transmitted on the
assumption that only text is being sent. This
means that some data files that use eight bits
of the byte — and, of course, all object code
— get seriously mutilated en route.

All CP/M-80 systems come with a utility
called Dump, which converts a file into its
ASCII hex representation. Because the
resulting string of numbers is essentially a
text file, it can run the gauntlet of CP/M’s
logical devices without fear of injury. All
you need now is a utility that can rebuild the
original file at the other end.

The CP/M user group has long enjoyed a
utility called Undump which does precisely
that. The Undump/Dump combination
forms a lifeline between two machines using
a simple RS-232 port that only need be
unidirectional. Evoke Undump at the
receiving end and leave it hanging, then goto
the transmitting machine and type

DUMP filename
not forgetting to toggle Control-P before
hitting Return, thereby switching on printer
output before sending the command.

The LST: port, of course, will already be
connected to the RDR: port of the receiving
machine. If the connection is wired correctly
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Gettin

the
message

aCross

Transferring files can mean trouble if the receiving
micro won’t accept what it is offered. Chris Bidmead
looks at three packages designed to change its mind.

and the baud rates and protocol of the two
ports are properly matched, you should see
the hex digits scrolling up the screens of the
two consoles. When it’s all done, Undump
provides a file-size guide in the box called
Save. Use this figure as the parameter to
CP/M’s Save command when you execute
SAVE filesize filename

Undump uses CP/M’s transient program
area, TPA, as its collection buffer and
overflow causes errors. So it will not do for
transmitting files larger than the 40K or so
left in your TPA. Undump is also rather
slow and becomes tedious to use when
sending a number of files. For more

extensive communication you will need to
turn to a commercial system.

The traditional CP/M-80 package, now
available under MS-DOS and CP/M-86, is
BSTAM from Byrom Software of Utah.
The initials stand for Byrom Software
Telecommunications Access Method, a
reminder that the package was developed to
transmit files by way of modems down
telephone wires.

BSTAM transmits file names as well as
the code, and can be used in batch mode to
send a whole discful of files without
supervision. The catch is that BSTAM
requires patching to match the hardware

Copyright (T)

[Al Set up communications port
[Bl Set operating mode (BRTCH,
[c1

(D1

[E] HELF menu

[F1
[J1 Exit

Depress commond key ...

RSCONM--Rsynchronous Communication Control Progrom
1982 by Dynamic Microprocessor fAssociates,
Serial % XF108130
(Use HELP for svanilable commonds)
SET UP FOR ALMARC SERIES 8: BITSTREAMER 1 AT 2 (DATR) 3
RSCOM Release 2.2 -, Master Henu

(BAUDy, PARITY, etc).
CAPTURE, REHOTE, LOCAL)
Comnunications comnonds (RECEIVE, SEND, CONY¥, DIAL, ANSWER, etc.)

Operating system comnmands (DEL, DIR, REN, RESET, RUN, TYPE)

Beain direct console comnond operotion

¥ 2.23
Inc

(STRTUS)

Figure 1. Ascom main menu.
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characteristics of your particular machine.

If your hardware uses an 8251-type Usart
and you know its address on the system,
only very elementary coding is required. For
those new to assembler, simple routines of
this sort make a good introduction. Full
details come with the documentation. If
your hardware uses the new SIO chip from
Zilog, or your I/0 has to take account of
interrupts, the code required is rather more
elaborate. In this case newcomers to coding
at machine level should probably make sure
BSTAM arrives already patched for their
system.

BSTAM sends data in coded numbered
blocks, and at the end of each block the
receiving computer does an elaborate
mathematical check on the integrity of the
data, sending a checksum and the value of
the last block number back to the
transmitting computer for verification. If
either value fails to check out, the trans-
mitting computer resends the last block.

What this means in practice is that you
can unplug the connection between the two
computers in mid-transmission. On recon-
nection, the software will be able to keep its
place in the file, which will be received intact
when the transmission is allowed to resume.

Ascom

Unlike the Dump/Undump entente,
BSTAM can only do its stuff if the line is
simultaneously open in both directions. A
more sophisticated applications package
that takes fuller advantage of this is Ascom
from Dynamic Processor Associates of New
York. With copies of Ascom loaded into a
pair of computers connected by a single

bidirectional line you can actually drive the

whole communication process from a single
terminal.

Ascom even allows you to do some limited
operating-system calls remotely so that, for
example, you can call up the file directory of
one computer from the terminal of the
other. Like BSTAM, Ascom was originally
designed to drive computers connected
via modems and a telecommunications
network.

Ascom has some particularly sophis-
ticated embellishments that help in this sort
of configuration. With a little hand patching
to take care of the machine-dependent
features, ASCOM can:

@ alter the baud rate of the local Usart

® connect and disconnect appropriate auto-
dialling modems,

® translate characters in the transmission
stream as necessary,

® automatically respond to remote calls over
the line,

® communicate directly between machines
at system level for functions like file
deletion, file renaming and change of
logged-on drive, and

® accept instructions from a ready-written

batch file, rather than directly from the

console.
For the first-time user there is a help system
that responds with potted wisdom on any or
all of the available functions. At this level-it
is also possible to run Ascom as a completely
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menu-driven package. The menu in figure 1
branches off to sub-menus that cater for-all
the Ascom facilities.

Choosing option F enables those familiar
with the system to enter commands directly.
However you activate the functions there are
three main things Ascom can do:

® communicate interactively with a second
Ascom-driven computer;

® capture this communication in the form of
text fites; and

® exchange files — program as well as-text
— between machines by direct transfer
from disc to disc. Additionally, by setting
one computer into Remote mode and the
other into Conversational mode the
operator need only work from one of the
consoles. All the instructions necessary to
drive the remote computer may be entered
from the other machine.

Imagine you are sitting at the terminal of
one of a pair of computers running Ascom
and want to receive a non-text file from the
other. Assuming that baud rates and the rest
of the low-level protocol is correctly
matched, you first have to go over to the
other computer and put it into Remote mode
with the instruction Rem. Then you return
to the local computer and put it into
conversational mode by typing Conv against
the command-line prompt. This connects
you directly to the remote computer, and
you can inspect its directory with the
command Dir to make sure the file you want
is there.

Then, because Ascom has a repertory of
file-transfer conventions to fit all occasions,
you have to make sure both computers are
adopting the same method. Say you have
already set up the local computer to operate
in BlockV mode — a sophisticated block-
transfer technique similar to BSTAM.-You
now write

PROT BLOCKV

against the Ascom prompt, and as you are’in
Conversational mode a Carriage Return
will send this instruction to the remote
computer.

Now you are ready to get the file. The
transfer takes place in two stages: first you
send an instruction to the remote machine to
start sending the file. It will look something
like:

> send yourfile.tx?;

The question mark is because the BlockV
protocol is primarily designed to send
groups of files and does not understand
unambiguous file names. It’s silly, but it is
$O.

The terminating semicolon tells ‘the
remote computer not to act on the command
until it receives a second Carriage Return,
and serves to hold up the action until the
local computer has been sent into Receive
state. This is done with the instruction

receive a:

if indeed you want the file on drive A.- The
blocks now begin their travels, and the
moment is signalled on the local terminal
with asterisks, one for each block.

- terminal.

For more complicated jobs you\3:
can create a command file — strings\
of instructions stored as a text file
— enabling repetitious jobs to be set in
motion with a single command. Elaborate
communications procedures like those
involved in the end-of-day collection of
data from remote branch offices can be
automated in this way.

BSTAM and Ascom are not exactly
cheap. Each package costs in the region of
£150 a shot, and the terms of the licence
require you to buy a master disc for each
micro you run it on. That makes the official
entry price somewhere around £300,
although the reality of the situation is that
software distributors sell an alarming
number of single copies.

Move-It

One new communications package worth
considering on price alone is Move-It from
Woolf Software Systems of California. It’s
not as well endowed as Ascom — there is no
batch-file facility, for example — but for less
than £100 you get a sophisticated file-
exchange facility on two separate disc
formats of your choice, plus the right to
make up to five copies of the program for
use on any one site. i

Cut-price Move-It sacrifics very little that
will be missed by the average user. Like
Ascom it allows you to direct the whole
operation from a single console, and there is
even an improvement: under CP/M you can
even change user areas from inside the
program, remotely as well as at the local
Altough Move-it lacks the
hierarchy of menus that can be called up as
optional help inside Ascom, it does produce
a page of options to remind you of the
commands. And some of the commonly
used commands work considerably more
simply than Ascom.

Organising a single file transfer is a case in
point. Instead of the rather involved process
required for Ascom there is no need to set up
the computers in Conversational and
Remote mode. Once Move-It is powered up
you simply type RDIR to inspect the local
directory, and then

GET MYFILE.TXT

-The word *“Working”’ flashes on the screen

in front of you to denote the passage of the
file blocks, and the standard Move-It
asterisk prompt returns when the deed ‘is
done.

Move-It comes with a configuration
program manual to set up the package. You
need to know some fairly intimate details of
the I/0 connections, but all the facts you
need to know for a very large variety of

" machines are listed in the manual.

The proprietory software I have men-
tioned can be obtained from Software

‘Limited, 251 Goswell Road, London EC1;

telephone 01-833 1173. There is an
impressive array of equipment on the
premises, which can be used to generate
licensed copies for a very broad variety of
formats.
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Now UNIVOS and Tuscan
overcome the barrier of
incompatible disc formats.

The Transam Tuscan has always The design of the Tuscan was
had the facility to set a disc drive so always intended to cope with future
that discs could be written, read or requirements, and the introduction
compiled in a number of useful of the 3 inch disc is no exception,
formats. making it the most flexible Copy

With the development of our System that is likely to be required
new UNIVOS (Universal Operating in the foreseeable future.

System), this facility has now been For further information write or
extended so that almost any soft- telephone:

sectored CP/M disk format can be Transam Microsystems Limited
decoded. 59/61 Theobalds Road

Accordingly, the communica- London WCI1X 8SF

need emphasising to those familiar
with the frustration of previous
incompatability.

tions barrier between the ever Telephone 01-404 4554
growing number of disc formats* has

been virtually removed, the Transam
advantages of which will hardly ‘ I I ' MICROSYSTEMS LIMITED

*Univos library currently has 32 formats: If
your format is not in this library it can be
added by keying in information on a
question/answer routine. Once keyed in
Univos will remember this format which can
then be called up from the library.



SOONER OR LATER anyone involved in
micros is going to come up against the
problem of connecting together a pair of
so-called ‘‘standard RS-232’’ serial devices
and discovering that despite correctly
setting the baud rates and parity at each end
nothing, but nothing, is happening. If
something does happen but it isn’t what
you want — like garbage appearing on the
screen or printer — the odds are that you
have a parity or baud-rate incompatibility.
The solution in this case is usually a
relatively simple matter of rechecking the
documentation and DIL switches.

It is when the net result is zilch that you
could be in more serious trouble. I now
keep close at hand a small gadget called a
Sussbox for just such an occasion. It is
about the size of a pack of cigarettes, but a
whole lot better for your health.

Most micros, even the 16-bit kind,
handle data in eight-bit bytes. When data is
sent serially down a transmission line these
eight-bit bundles are untied and the bits are
transmitted one at a time.
communication between computers, or
between computers and printers, is usually
a two-way business. Data is sent out along
| one wire and read in along another in the
form of voltages that rise and fall,
corresponding to the bit patterns they
represent. These voltages are measured
with respect to a third wire, known as signal
ground, SG.

Because the connected devices are
looking at the same lines from different
ends, the receive line of one is the send line
of the other. This gives rise to two kinds of
data devices: data communications
equipment, also known as modems or data
sets, and data terminal equipment. They
are often just called DCE and DTE. You
can usually guarantee that printers will be
DTE, so microcomputer ports normally
connected direct to printers will almost
certainy be DCE. But many of the newer
micros like the IBM PC can be equipped
with ports intended specifically for
communications, which are usually DCE.

RS-232 lines are named from the point of
view of the terminal, so — curiously, you
may think — the micro usually sends out its
data on the receive line, usually known as
Rx, and receives data on the transmit line
Tx. It is not too hard to remember if you
think of the micro as servicing the terminal
rather than the other way round. One solid
fact to hold on to is that the lines always
have the same names: Pin 2 is always Tx
and pin 3 always Rx.

Receiving devices often operate more
slowly than sending devices, as in the case
of a printer coping with the fast stream of
characters sent by a computer. To be sure
no data is lost, the printer needs a way of
telling the sending device to hold off while
it catches up. This process of relaying back
information to stop and start the
transmission is called data-flow control or
handshaking.

There are two main approaches to
handshaking. Hard handshaking requires a
separate wire reserved for the purpose in
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Serial

Connecting a pair of RS-232 devices can be
difficult, but Chris Bidmead finds help with ...

SUSSBOX

addition to the Rx and Tx lines. The
receiving device changes the voltage on this
wire to let the sending device know when it
is time to pause. The sending device, of
course, has to monitor the wire to detect the
message. Soft handshaking needs only the
Rx and Tx lines. Whichever one is not being
used by the sending device is com-
mandeered by the recipient to send back
special characters that are read as Flow On
and Flow Off codes.

The Sussbox is a device for investigating
how the hardware is handling the signals.
Suppose you have set up a simple three-wire
connection: Tx, Rx and SG. The simplest
thing that can go wrong on the hardware
front is that you are trying to connect two
systems that are each transmitting down the
Tx line and receiving down the Rx line.

Your first resort will be to cross over the
Tx and Rx lines. Normally this will require
some soldering and, if it doesn’t work,
some resoldering. Instead you simply plug
in Sussbox between the cable and one of the
devices and use the little pins to set up the
through connections you want. Instead of
resoldering, crossing Tx and Rx is simply a
matter of repositioning two pins.

The input and output ports of Sussbox
each have a 10-segment LED display. Each
segment monitors one of the commonly
used RS-232 lines to show whether a
voltage is appearing there. You can actually
see the transmission line going active when
data is sent. If you see data coming down
line 2, the Tx line, you know the device
sending it is behaving as DTE, and vice
versa.

Sussbox goes on being useful if, having

RS-232=—

flatly refuses even to begin transmitting
until the remote device signals its presence
by raising the voltage on one of the lines. It
is usually line 8, called Carrier Detect,
although it could be lines 5 and 6, either
individually or all together.

If the remote device is raising a signal,
but on the wrong line, Sussbox’s LED array
will show you where it is appearing. You
will be able to divert the voltage to the right
line by simple repinning, as in the Tx-Rx
example.

Some equipment may not have a spare
voltage available on any of the lines from
the. remote device. Luckily, when an
RS-232 interface requires a ready-to-go
signal it usually sends one out as well.
Sussbox lets you fold back a high signal
that the local device is sending out to fool it
into thinking it is getting what it needs from
the remote device. Figure 1 shows how
Sussbox’s additional jumper areas can be
used to fold back a voltage on line 20 so
that the local device seems to be receiving
the go-ahead on line 6.

Gadgets like the Sussbox have been part
of an engineer’s toolbox for a long time
now, but usually at prices that start in three
figures. Sussbox is available from Duplex
Communications Ltd for just under £50.
From the same supplier you can also get a
version without the LEDs for £30, and a
further £3.75 will buy you the Suss Book —
a crib of Sussbox configurations to match
those of virtually every computer on the
market.

Duplex Communications’ office for the
Midlands and the North is at 2 Leire Lane,
Danton Bassett, Lutterworth, Leic-

established the Tx-Rx connections | estershire LE17 5JB; telephone (0455)
correctly, you are still blocked by | 209131. Fot the South contact Duplex at 52
communications protocol on the other | High Street, Stock, Essex CM4 9BW;
lines. A simple example is when a device | telephone (0277) 841011. M|
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Figure 1. Folding back a voltage on line 20 to line 6 using jumper area 3.
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ON YOUR DESK sits a microcomputer. It
has the usual keyboard, video terminal, a
disc drive and a printer. With it you can
do lots of calculations, data handling;
data storage and report writing. But what
about all the data stored on the office
mainframe down the corridor or, if you
are working at home, at the end of a
telephone line? Wouldn’t it be splendid if
you could use your micro as a terminal to
all the big computer’s program power and
data?

Or perhaps you are working away in a
laboratory, acquiring masses of inter-
esting information from the apparatus
and feeding it into your computer where it
is rendered down and displayed on the
screen. Tables are printed out and it is all
saved on floppy discs. To get all this
valuable information into the mainframe
you have to find another terminal and
type it in. What a terrible waste of your
valuable time. Couldn’t it be copied
straight away to the mainframe without
further ado?

The answer to questions like this is Yes,
with qualifications. First, you must have
a microcomputer that is capable of
communicating with a large machine. In
practice this means that it must have a
serial input/output port with RS-232
compatible features, as this is by far the
most widely used communications
protocol. Forget about Teletext look-
alikes; no current mainframe supports
communications of that sort.

Secondly, the micro must be capable of
responding to the signals that the
mainframe sends to the terminals
normally connected to it. Finally, for the
system to be of much practical use there
must be a way of transferring data to and
from the mainframe without having to
key everything in by hand. Incidentally,
we will use the term ‘‘mainframe’’ to
cover any largish computer linked to a
number of terminals. This is not the place
to haggle over the distinction between a
mainframe and a minicomputer.

The BBC Microcomputer is a good
candidate for use as a terminal to another
computer and there are already a number
of successful implementations. Acorn’s
first concept of the BBC Micro was to
make it a hyper-intelligent terminal; does
anyone remember the Proton? It is now
possible to buy ROMs that plug into the
micro’s spare sockets which, on. a single
keyboard entry, convert it into a versatile
terminal with powerful communications
facilities.

In the world of minis and mainframes
terminals are said to have varying degrees
of intelligence: that is, they can respond
to instructions from the mainframe to
clear the screen, move the cursor around,
create highlighted text, draw graphics and
so on. It is normally done via Escape
sequences. The Escape code, decimal 27,
is sent followed by a series of ASCII
characters that the terminal knows how to
decode. On the BBC Micro the VDU27
command ‘‘does nothing”, to quote the
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John Leach and Neil Hogg offer a.choice between
a commercial EPROM and their own programs to
interface your micro.

User Guide, leaving the way open for
users to pick up ASCII 27 and make it
set off a series of events to their
requirements.

Terminals used commercially are many
and various. Except for simple Teletype-
like line scrolling they are by no means
mutually compatible. One very popular
terminal family is the VT series
manufactured by Digital Equipment
Corporation for use with its Vax and PDP
series minicomputers. The simpler
versions can do a variety of text
manipulations and display a set of lines
and corners in graphics mode. The more
expensive types can respond to graphics
commands by drawing lines and moving
the graphics cursor. So popular are they,
with over a quarter of a million VT-100s
sold at some £1,200 each, that other
manufacturers include the VT-52 or
VT-100 protocols in their own machines.

On a micro like the BBC, graphics
commands from Basic can cause output
to appear directly on a memory-mapped
screen. Mainframes, however, have to
send serial data to terminals which
convert these instructions into an
appropriate graphics display. A micro
which is acting as a terminal must be
capable of understanding what these

graphics commands will be specific to a
particular terminal type, decided by the
manufacturer.

One of the most widely used families of
terminals for graphics is the Tektronix. Its
protocol has been widely adopted as a
standard for communicating graphics
information, and masses of Tektronix-
compatible software exists, mainly
written in Fortran. A micro which can
make use of this protocol for graphics
display is indeed a valuable peripheral.
The BBC’s operating system contains all
the necessary functions to make it
possible to turn it into a Tektronix-type
terminal, at minimal cost. The genuine
article costs about £2,000.

When a micro like the BBC sends data
to a printer, either through the serial
RS-423 port or through the Centronics-
compatible parallel port, it expects the
printer to send back a message telling it to
stop sending data when the printer input
buffer is full. This is effected via a special
wire between the micro and the printer
which informs it of the printer’s status.

Such a handshaking process is easy to
implement when the two devices are next
to each other on a desk, but if
communication is to be over a distance —
via a telephone for example — a

commands mean. The mainframe’s | proliferation of wires is not acceptable.
Bit4 Bit3 Bit2 Result

0 0 0 7 bit + even parity + 2 stop blits

0 0 1 7 bit + odd parity + 2 stop bits’

0 1 0 7 bit + even parity + 1 stop bit

0 1 1 7 bit + odd parity + 1 stop bit

1 0 0 8bit + no parity + 2 stop bits

1 0 1 8 bit + no parity + 1 stop bit

1 1 0 8 bit + even parity + 1 stop bit

1 1 1 8 bit + odd parity + 1 stop bit

Table 1. Control of data bits, parity and stop bits using * FX151 call.
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= Emulation

Three-wire connection has to do: one in,
one out and one ground. If a two-wire
telephone line is used the input and output
are converted to different frequencies via
a modem. Handshaking is still needed but
has to be implemented in software,
normally by "using the so-called XOn/
XOff protocol.

If a software handshake is to be
implemented the BBC Micro must be
fooled into ignoring the RTS and CTS
handshaking signals it would normally
expect. The easiest way to do this is to
wire up the serial 1/0 plug with the RTS
and CTS pins connected together.
Remember not to use the plug for a serial
printer on another occasion.

When a large multi-tasking computer is
busy and unable to accept data from a
terminal for a few seconds it sends an
XOfSf to the terminal, telling it to suspend
data transmission. XOff has a value of
decimal 21, which can be duplicated with
Ctrl-S; XOn is the same as Ctrl-Q or
decimal 19. Sending XOff from the
computer end must inhibit further input
from the terminal, and the keyboard user
must be informed of this, by disabling the
keyboard, for example. An XOn sent
later enables further input from the
terminal.

XOn and XOff work the other way
round, as well. Typically a user will want
to view the contents of a file or the output
from a program sent out by the
mainframe. If the listing is too fast to
read, it can be stopped by pressing Ctrl-S
and restarted with Ctrl-Q. This is similar
to holding down Ctrl and Shift together
on the stand-alone micro to hold a listing
temporarily.

Communicating with mainframes is not
quite as simple as is sometimes suggested
in the popular computing magazines.
Some programs will work in part, but fail
in other respects. For example, what does
the terminal do when the Tab character,
ASCII 9, is sent? On the BBC Micro
nothing much happens except that the
cursor moves forward one space, but on a
proper terminal the cursor will move to
the next eighth position: Tab at 1, 2, 3,
etc. moves to 8; Tab at 8 moves to 16, and
so on. And how does the terminal respond
to Delete, ASCII 127? When Return is
pressed does it send Carriage Return
ASCII 13 only or Carriage Return and
Linefeed ASCII 10? .

Transferring memory contents or disc
files between the micro and the main-
frame opens up a whole new can of
worms. During disc access the BBC Micro
is extremely busy handling interrupts and
can overlook what is happening at the
serial input and output ports. The BBC
Micro User Guide implies that it should
-be a simple matter to read a byte from the
disc file, send it via the serial port to the
mainframe, test the input port for a
character or XOn/XOff, test the
keyboard for input, and then get the next

(continued on next page)

PRACTICAL COMPUTING November 1983

Text-handling terminal.

10

20

30

40

50

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450

460

470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
630
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880

890.

900
910

920.

930
940
950
960
970

980.

990

REM Program TERMINAL for BBC Microcomputer

REM By J.M. Leach, August, 1983

REM Supports Simplex/Duplex transmission

REM Exit from Program with fO

RéH Printer can be toggled in and out with fl
REM 80 column display, with 8 space true tabbing
REM Supports XON/XOFF Protocol

REM Ceases sending when XOFF received from Mainframe: Continues after XON
REM Sends XOFF when RS432 Input, Output or Printer buffer > 127 bytes

REM Clears with XON when both reduced to less than 128 bytes

REM Bleeps when Keyboard Input buffer contains more than 127 characters
REM Tested up to 4800 Baud on VAX computer

MODE?

PROCASSEMBLE

CLS

PROCBIG(3,6,2, "BBC Terminal Emulator™)

PROCBIG(4,0,5, “Set Baud Rate”)

PROCBIG(2,0,8, 1. 300 Baud")

PROCBIG(2,0,11,72. 1200 Baud“)

PROCBIG(2,0,14, 3. 4800 Baud™)

PROCBIG(6,0,17, “CRETURN> To Exit")

PROCBIG(3,0,20, Enter 1, 2 or 3%)

X=GET: IF X =13 GOTO 470 ELSE X$=CHR$(X)

IF X$="1" ?BAUD=3: GOTO 360

IF X§="2" ?BAUD=4: GOTO 360

IF X§="3" ?BAUD=6: GOTO 360

vDU7: GOTO 230

CLs

*FX 15,0

PROCBIG(3,5,2,"Printer in use ?7"):PROCYN:IF NOT Y% ?DO_PRT=0:GOTO 420
7D0 PRT=1: ?P TOGL=0: REM Set up Printer, but toggled off
PROCBIG(2,5,5, 1s the printer set up 2?"):PROCYN:IF YX GOTO 420
PROCBIG(6,5,8, Exiting while printer is setup”): PRINT TAB(0,12)”:END
PROCBIG(6,5,8, Enter S(implex) or D(uplex) >7)

X$=GET$: IF X$="S" ?ECHO=0 ELSE IF X$="D" ?ECHO=1 ELSE VDU7:GOTO 430
*FX 15,0

CALL TERMINAL

MODE7 : PROCBIG(6,5,10, "End of Terminal Emulation“):PRINT TAB(0,15)7:END

DEF PROCBIG(HUE%,COLY,ROWY,TEXTS)

LOCAL 1%

FOR I%=0 TO 1

PRINT TAB(COLX,ROWZ+I%);CHR$141;CHRS(HUE%+128); TEXTS;
NEXT

vDU30

ENDPROC

DEF PROCYN

X=CET

IF X=ASC("Y") OR X=ASC("y"”) OR X=13 YZ=TRUE:ENDPROC
IF X=ASC("N") OR X=ASC("n") YZ=FALSE:ENDPROC

vDU7: GOTG 570

DEF PROCASSEMBLE
REM Terminal Emulator
DIM CODE 500

XON =17 :REM XON Numerical value

XOFF =19 :REM XOFF Numerical value

XFLIN =570 :REM Flag for XON/XOFF Rece{ved
XFLOUT=&71 :REM Flag for XON/XOFF Sent

TEMP =§72 :REM Used for Tabbing calculation
BAUD =&73 :REM Store Baud Rate equivalent
ECHO =674 :REM Simplex/Duplex flag

DO PRT=&75 :REM If = 1, allow printing

P TOGL=676 :REM If = 1, Print, else no print
K FULL=§80 :REM Flag for Keyboard full

I FULL=481 :REM Flag for Input buffer full
0 FULL=&82 :REM Flag for Output buffer full

P_FULL=883 :REM Flag for Printer buffer full

OSBYTE = &FFF4

0SASCL = &FFE3

OSNEWL = &FFE7

OSWRCH = SFFEE

FOR 1%=0 TO 3 STEP 3

P%=CODE

[

OPT O

TERMINAL \ Emulation routine

JSR term infit \ Set up for terminal emulation
Keyboard \ Anything i{n the Keyboard buffer ?
JSK Test full \ See if any buffers are filling up
LDA #&91

LDX #0 : LDY #0 : JSR OSBYTE \ Read Keyboard buffer

BCS In Port \ Nothing, so try Input port

TYA: CMP #128 : BEQ Exit \ Was Key fO pressed for Exit ?
testl

CMP #129: BNE test2 \ Was it Key fl for Printer toggle ?

(listing continued on next page)
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(continued from previous page)

byte from the disc file. Alas, this is not so-.
Anyone contemplating doing the job for
themselves is in for several weeks hard
work with a machine-code program.

The popular RS-232 protocol has a

number of options, among them the
number of start bits, data bits, stop bits
and whether there should be odd, even or
no parity. It is of course, essential that the
terminal and the computer both use the
same bit pattern for sending and receiving
data. The speed of transmission or baud
rate must also be agreed between the two
machines. Most large computers have an
automatic baud-rate detection facility
which is implemented by the first
character it receives. Finally, a terminal
can operate in simplex mode, when
characters typed in at the keyboard are
displayed at once, and then sent to the
mainframe, or full Duplex, where the
character is only displayed when echoed
back by the mainframe.

Anyone wishing to establish com-
munications will need to have at their
disposal the handbooks for both the
mainframe and the micro so there is no
point in spelling out all the possible
variations here. For the record, the
defaults on the BBC are: a baud rate of
1,200, transmit and receive; one stop bit;
no parity; and hardware handshaking,
using the RTS and CTS pins on the serial
port. The BBC uses the 6850 ACIA for
serial transmission, which can be
reconfigured by writing to the ACIA
control register with *FX151,8,Y. The
register bits in Y which control stop,
parity and data bits are shown in table 1.

None of the regular advertisers in the
micro magazines seem to have woken up
to the fact that there is a very big market
for a terminal emulator on the BBC
Microcomputer, but the universities have
not been idle. Every computing
department we know about seems to be
developing, or has developed, an
emulation EPROM. An excellent example
is the Workstation developed at the
University of Sussex. Like any ROM on
the BBC, what happens at switch-on
depends on the position of the socket in
which it is placed. If it is on the right-hand
side, you enter Workstation, and Basic is
accessed by typing *B; if it is on the left
of the Basic chip you can get into
Workstation by typing *W.,

The first menu displayed offers the
following options:

1. Set up Terminal

2. Tektronix 4010 Graphics emulation
3. DEC VT-52 emulation

4. File Archive/Restore

The first task is to set up the terminal with
the appropriate baud rate from a menu,
offering 75 to 9,600 baud; normally you
would select 300, 1,200, 2,400 or 4,800
baud. You then return to the main menu.
At any time a * command such as *Cat
goes directly to the BBC operating system
to do what is required, and returns to
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Workstation asking for a key press to
continue.

The menu’s Tektronix graphics
emulation is exactly thai, with the micro
responding to all the commands known
to the 4010 Tektronics terminal.
Workstation with a Microvitek colour
monitor gives perfectly acceptable
graphics in Mode 0, although very small
lettérs are difficult to read. On a decent
monochrome monitor the results should
be excellent. Only the most expensive
raster terminals, with far nfore than the
256 to 640 resolution of the BBC screen
can approach the vector scanning of the
Tektronics for quality. That said, most
graphics applications will be more than
adequately legible, unless you were
thinking of designing a new space shuttle.

VT-52 emulation is very good, and by
combined use of shift and function keys
all the DEC editing functions can be used.
As soon as the VT-52 mode is called the
screen clears to the 80-column Mode 0

format and you are directly connected to
the mainframe. Workstation was
designed for use with DEC machines,
particularly the Vax, so you only need a
single Carriage Return to get connected
and the Vax responds with a request for a
password. Once logged in, you can return
to the Workstation main menu by
pressing Break. However, a Vax session
can be carried out quite happily without
returning to the menu at all.

The major triumph of Workstation is
its ability to send disc files to and from the
Vax. Menu option 4 asks if you want to
Archive or Restore data. If you select this
option, you are asked whether you want
to transmit or receive. You are then asked
for the BBC disc file name. If you enter
the name of a non-existent file you are
simply returned to the main menu,
without any message.

Once a real, live file has been named,
you are asked if you want to strip line
feeds. The Vax automatically does a

(listing continued from previous page)

1000 LDA b0 PRT:BEQ test2

1020 BEQ pr off

1040.pr_of f

-

1060.test2
1070
1080 LDX K FULL: BEQ kl

-

1100.kl LDX ECHO: BNE end t

1110 CMP#9: BNE simplex

1120 JSR tabber:LDA #9:JMP Out Port
1130.simplex 3
1140 JSR 0SASCl

1150.end_t

1160 JMP Out Port

1170 -
1180.Ex{it
1190 LDA #2 :
1200 LDA #S&E5
1210 LDX #0 : LDY #0 :
1220 JSR OSNEWL

1230 RTS

1240

1250.0ut_Port

1260 TAY

1270 LDA #&BA: LDX #2 :
1280

1290.1n_Port

1300 LDA #&91

1310 LDX #1 : LDY #0 :
1320 BCS Keyboard

P

LDX #0 : JSR OSBYTE

1350.xtest2
1360 LDA XFLIN: BEQ screen

1370 CPY #XON: BNE end_scanm \
1380 LDA #0 : STA XFLIN \
1390.screen

1400 LDA ECHO: BEQ end_scan \
1410 TYA: CMP#9: BNE write screen \
1420 JSR tabber: JMP Keyboard \
1430.write_screen

1440 JSR OSWRCH \
1450 \
1460.end_scan

1470 JMP Keyboard X
1480

1490.term_1n1t \
1500 CLD

1510 LDA #22: JSR OSWRCH \
1520 LDA #3 : JSR OSWRCH

1530 LDA #19: JSR OSWRCH \
1540 LDA #0 : JSR OSWRCH

1550 LDA #4 : JSR OSWRCH

1560 LDA #0 : JSR OSWRCH

1570 LDA #0 : JSR OSWRCH

1580 LDA #0 : JSR OSWRCH

1590 LDA #5 : LDX #1 : JSR OSBYTE \
1600 LDA #6 : LDX #0 : JSR OSBYTE A
1610 LDA #7 : LDX BAUD: JSR OSBYTE \
1620 LDA #8 : LDX BAUD: JSR OSBYTE \
1630 LDA #21: LDX #0 : JSR OSBYTE \

| \ Was the Printer specified, anyway ?
1010 LDA P_TOGL: EOR #1: STA P _TOGL \ lc was, so switch printer on/off

1030 LDA #2 JSR OSWRCH: JMP Ia Port\ Tura on Printer, but do not transmit
- to Maniframe

1050 LDA #3: JSK OSWRCH: JMP In_Port\ Turn off Printer

Place other tests here,
Keys etc.

Test Keyboard buffer
1090 LDA #7:JSR OSWRCH:JMP Out_Port \ Bleep and ignore !
Character to Screen if Simplex

Is {t a TAB Character ?

Do the tabbing and restore #9 for output

for function

Select Keyboard again

Do C/R L/F before exit

\

JSR OSBYTE \ Restore <ESCAPE)>
\
\ Exit to BASIC

JSR OSBYTE \ Put character in RS423 Output buffer

JSR OSBYTE \ Get character from RS423 buffer

1330 CPY #XOFF: BNE xtest2 \ Test for XOFF

1340 LDA #1: STA XFLIN: JMP Keyboard\ XOFF sent; set flag, and get Keyboard
XOFF still implemented

XON received; clear flag

Character already written if simplex
Test for TAB

Do the TAB

Note OSWRCH, mot OSASCI as CR/LF is seat
out by Mainframe at end of each line

Close the scanning loop
Set up characteristics for Terminal
Set MODE 3

VvDU19,0,4,0,0,0 (Blue backgound)

Pallel Printer selected
Send L/F (= *FX 6,0)
Baud input

Baud output

Clear Keyboard buffer
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Linefeed on receipt of ASCII 13, the
Return character. So if your file contains
CR/LF or LF/CR at the end of each line,
the file on the Vax, when listed back, will
be double-spaced. The normal choice will
be to strip Linefeeds.

As soon as the file has been found on
the disc by Workstation you are returned
to the control of the mainframe. The
syntax for file creation on the Vax is:

i $CREATE FILENAME.EXT

Where Filename can have up to nine
characters and Ext, which might be .Dat,
can have three. Having entered this,
instead of pressing Return in the normal
way you press Shift-f0. The disc file on
the BBC floppy is copied over immedi-
ately, the. listing being displayed on the
screen.

The file must be in ASCII format, not a
Basic program with tokens or a Wordwise
or View file containing control characters.
If a Basic program is to be copied across,
an ASCII version must first be created

with the usual:

* SPOOL “F-NAME”
LIST
*SPOOL

and F-Name is
transmitted.

Once the transmission is completed,
you enter Ctrl-Z from the keyboard,
which is the way the Vax closes a Created
file in any case, and that is the end of it.
Of course, it is possible to confirm the
process by using:

$TYPE FILENAME.EXT
on the Vax to see that all is well. The
transfer can be aborted by entering Ctrl-C
from the keyboard, which closes the Vax
file and the BBC file. You receive data
from the Vax on to the BBC disc by a
similar process.

Among the other good things included
in Workstation there is a screen-dump
routine to an Epson printer, invoked by
pressing one of the function keys. If the
Vax has produced a graph or diagram, via

the version to be

1640 LDA #21: LDX #1 : JSR OSBYTE \ Clear RS423 Input buffer

1650 LDA #21: LDX #2 : JSR OSBYTE \ Clear RS423 Output buffer

1660 LDA #&ES

1670 LDX #1 : LDY #0 : JSR OSBYTE \ <ESCAPE> as ASCII 27

1680 LDA #2 : LDX #2 : JSR OSBYTE \ Enable RS423 Receiver

1690 LDA #0:STA XFLIN: STA XFLOUT \ Clear XOFF {nput and output

1700 LDX#3 \ Clear buffer flags
1710.clear_flags

1720 STA K_FULL,X: DEX: BPL clear_flags

1730 RTS

1740

1750.cabber \ 8 Space Tabbing routine

1760 PHP:CLD

1770 LDA #134: JSR OSBYTE \ Line position in X

1780 TXA \ Save prior to subtraction
1790.test_pos

1800 TAX: SEC: SBC #8: BPL test pos \ Subtract 8 until negative

1810 STX TEMP: LDA #8: SEC: SBC TEMP\ Calculate spaces to put

1820 TAX \ Index for spacing loop

1830.sp loop

1840 TXA: PHA: LDA #32 \ Save X, and put “ " in A

1850 JSR OSWRCH \ Write the space on screen

1860 PLA: TAX: DEX: BNE sp loop \ Recover X and test for looping
1870 PLP: RTS : -

1880

1890 .Test_full \ Test buffers and set flags

1900 LDY #1

1910LDX #255: LDA #128: JSR OSBYTE \ Keyboard

1920TXA: BPL fl: STY K FULL: BMI f2: .fl LDA #0: STA K FULL

1930 .f2

1940LDX #254: LDA #128: JSR OSBYTE \ Input buffer

1950TXA: BPL f£3: STY I FULL: BMI fé4: .£3 LDA #0: STA I_FULL

1960.f4

1970LDX #253: LDA #128: JSR OSBYTE \ Output buffer

1980TXA: BMI £5: STY O_FULL: BMI £6: .f5 LDA #0: STA O FULL

1990.£6

2000LDX #252: LDA #128: JSR OSBYTE \ Printer buffer

2010TXA: BMI £7: STY P FULL: BPL £8: .f7 LDA #0: STA P_FULL

2020.£8 -

2030

2040 \ Send an XOFF if any of the Input, Output or Printer buffers are full
2050 \ unless the XFLOUT flag has already been set :

2060

2070 \ Send an XON if all these buffers are clear to receive more, unless
2080 \ the XFLOUT flag is already clear

2090 :

2100 \ Note that the Keyboard, Input and Output buffers are very unlikely to
2110 \ fill unless the printer is being used, or the Mainframe is very heavily
2120 \ engaged with other work

2130

2140CLC: LDA #0: LDX #2 \ Test P_FULL, O_FULL and I_FULL in tura
2150.bl1

2160ADC 1 _FULL,X: DEX: BPL bl \ by adding comtents to A

2170BCC all clear \ All flags are clear

2180LDA XFLOUT: BEQ b2: RIS \ No action required if flag is set
2190.b2

2200LDA #1: STA XFLOUT: LDY #XOFF \ Set flag, and

2210LDA #&8A: LDX #2 : JSR OSBYTE \ Send XOFF to Mainframe

2220 RTS

2230.all _clear

2240LDA XFLOUT: BNE b3t RTS \ No action required if flag is clear

2250.b3

2260LDA #0: STA XFLOUT: LDY #XON  \
2270LDA #&BAr LDX #2 : JSR OSBYTE  \
2280]

2290NEXT 1%

2300 ENDPROC

Clear flag, and
Send XON to Mainframe

Emulation
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a Fortran program, for example,
you can get an immediate hard cop
on a desk-top printer. Because the
printer is in bit-image mode, and as
there is no option for copying part of the
screen, it takes several minutes to copy the
screen. The final interesting thing about
Workstation is the price: £40, or £35 to
educational establishements. It is available
from The Computing Centre, University of
Sussex, Falmer, Brighton, Sussex BN1 9QH.
Telephone: (0273) 606755.

If you intend to use the BBC as a
serious terminal emulator, we can only
advise that you buy Workstation or a
similar EPROM. However, for those
wishing to experiment with emulation
programs, we offer two listings.

The first program acts as a
straightforward text-handling terminal. It
responds to the XOn/XOff protocol,
incorporates correct tabbing, toggles the
printer on and off, and has the option of
simplex or duplex transmission. It can
readily be extended by testing the input
stream for control characters as Escape
sequences followed by control codes
which the program must convert to BBC
graphics commands.

The program constantly scans the
keyboard for input, sends a character out
if there is one, and then looks to see if
anything has come in via the RS-423 input
port. At the same time it checks to see if
any buffers are filling, and deals with
XOn/XOff.

The second program emulates-a Data
General terminal in full, using a look-up
table to convert the commands to BBC
operating-system commands. This
programming technique allows the
emulation of almost any other 80-column
terminal in a few minutes.

Full support is given for the use of the
BBC as a full-colour graphics station
driven by a mini or mainframe host.
Ctrl-@ at the keyboard or ASCII null
from the host toggles the BBC mode. In
this mode all ASCII characters except
null, which is unused by the BBC, are
passed to the BBC without modification.
It is entirely feasible to run the emulator,
develop software on the mainframe to
drive the BBC, run it, break into it using
Ctrl-@, modify it, rerun it, and so on.
Because of the in-built handshaking,
commands that take a long time to
execute on the BBC, such as drawing
between two points, will not result in
characters from the host being lost.

All handshaking is done via software,
using Ctrl-Q and Ctrl-S from the
keyboard or sent from the program. A
parallel printer is toggled on and off with
Ctrl-B. When the printer is enabled, the
handshaking routine switches its attention
from the RS-423 input buffer to the
printer-output buffer. The printer may be
enabled and disabled at will without loss
of characters, and at any baud rate.

Handshaking is overridden at the

(continued on next page)
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(continued from previous page)

turn directs the emulator to the relevant

. 680 Establish MSB address of look- -
keyboard. Ctrl-S entered at the keyboard | section of code. To alter the emulator for up table
takes. precedence over mtefnal .hanc.l- other terminal gpphcatlons simply swap 770 Output to screen selected
shaking: a keyboard Ctrl-S while output is | around the entries in the look-up table. 810 Mode 3 selected
going to both the screen and printer will The Data General 6053 has 11 function 850 Display emulator name and rev
halt output to both devices. No characters | keys. Pressing any key results in an ASCII number
are lost. The baud rate can be altered as | 30 header code followed by an ASCII 920 9,600 baud Rx
desired while the emulator is running. | value ranging from 33 to 123. The 960 9,600 baud Tx
Ctrl-F followed by numeric values 1 to 8 | function-key handling is simplified by 1000 (E:sc generates ASCIl 27 -
sets the Tx/Rx rate as described in the | setting their base value to higher than 1040 c(‘)’;‘;’ keys to. generate ASCI
r Guide. . i i n impl .
User Guide ) ASCII 128 Detectloq is then a simple 1080 Clear all function keys
Four values in the source code allow the | matter, and the desired value of the 1120 Function key f0 generates ASCII
function keys to be altered in a flexible | function key can be obtained by 220
way, using normal, Shift, Control and | subtracting a constant from the base 1160 Shifted t0 generates ASCIl 204
Control-Shift. In the emulation of the | value. 1200 Ctrl-f0 generates ASCII 156
6053 the four cursor-control keys are used To emulate function key 11 you have to 1240 Ctri-Shift-fO generate ASCII 140
as function key 11. These keys can also be | use the cursor-control keys. They generate 1290 RS-423 port input stream
changed to meet any requirement. fixed ASCII codes so they are dealt with selected
During emulation the value of the | separately. If another emulation does not 1330 Screen a"dl prin:’er output
control character is multiplied by 3 and | require these keys, simply remove that T ggfab?;z ?:v%?:n R
then forms the LSB of a two-byte address | section of code. 9
stored at the table pointer LSB and MSB If this program is used with a disc drive R ;
. . i D 1430 Get character from input stream
The MSB of the table is always &0D. The | the look-up table will have to be placed 1450 if O then character was recelved
emulator then indirects through the table | elsewhere and the MSB will need to be 1520 In BBC mode check for ASCII 0
pointer to the correct three-byte entry in | changed accordingly. A suitable home only
the look-up table — one-byte JMP | would be &O0CO00, the wuser-defined 1530 Restart emulator
instruction and two-byte address. This in | character storage area.
580 JMP CHAR DONE 1180 LDX #156 1760 LDA #0
Data General terminal emulator. 590 ) - 1190 LDY #0 1770 Lpx #8
10 REM 600 Px=z% 1200 JSR OSBYTE 1780 \DO THE MULTIPLICATION
20 REM 610 [OPT N 1210 LDA #228 1790 .LOOP1
30 DIM 2Z 900 620 .START 1220 LDX #140 1800 LSR MPR
40 OSBYTE=&FFF4 630 \ 1230 LDY #0 1810 BCC NO ADD
50 OSWRCH=4FFEE 640 ASET UP INITIAL CONDITIONS 1240 JSR OSBYTE 1820 CLC -
60 0SASCI=GFFE3 650 \ 1250 .RECEIVE 1830 ADC MPD
70 OSNEWL=&FEE7 660 CLD 1260 LDA #2 1840 .NO_ADD
80 LOOK_PORT=&0D60 670 LDA #80D 1270 LDX #1 1850 ROR A
90 XPOS=50D61 680 STA TABLE_POINTER_MSB 1280 LDY #0 1860 ROR TABLE POINTER_LSB
100 MPD=50D62 690 LDA #0 1290 JSR OSBYTE 1870 DEX
110 MPR=50D63 700 STA XPOS _ 1300 LDA #3 1880 BNE LOOPL
120 TABLE__POINTER_LSB-&ODNA 710 STA BBC_MODE__FLAG ‘1310 LDX #0 1890 JMP (TABLE_POINTER_LSB)
130 TABLE POINTER MSB=40D65 720 STA BAUD_FLAG 1320 LDY #0 1900 .CHAR DONE
140 BBC_MODE_FLAG=50D66 730 STA LPT FLAG 1330 JSR OSBYTE 1910 DEC LOOK_PORT
150 BAUD_FLAG=&0D67 740 LDA #3 1340 LDA #5 1920 BEQ EXAM_KBD
160 LPT__FLAG-&OD6B 750 LDX #4 1350 STA LOOK PORT 1930 JMP EXAH__PORT
170 CTRL_S_FLAG=§0D69 760 LDY #0 1360 \ - 1940 \
180 BUSY=&0D6A 770 JSR OSBYTE 1370 \SEE IF THE HOST HAS 1950 \1S THE USER TRYING TO GE
190 CURSOR COUNT=§0D6B 780 LDA #22 ANYTHING FOR US- A WORD IN?
200 P%=&0D6C 790 JSR OSWRCH 1380 \ 1960 \
210 SP%="Data General 6053 800 LDA #3 1390 .EXAM PORT 1970 .EXAM KBD
Enulator - Revision 1.0"+CHR§(13) , 810 JSR OSWRCH 1400 LDA #129 1980 LDA #3
220 FOR N=0 TO 2 STEP 2 I820 LY 40 1410 LDX #0 1990 LDX #7
230 PZ=50D00 830 .DISPLAY_CHARACTER 1420 LDY #0 2000 LDY #0
240 {OPT N 840 LDA &0D6C,Y 1430 JSR OSBYTE 2010 JSR OSBYTE
250 \DATA GENERAL 6053 LOOK UP TABLE 850 JSR 0SAaSCI 1440 CPY #0 2020 LDA #2
260 .CNTRL_TABLE 860 INY 1450 BEQ CHAR SENT 2030 LDX #2
270 JMP BBC_MODE ON 870 CPY #42 1460 JMP CHAR DONE 2040 LDY #0
280 JMP CHAR_DONE 880 BNE DISPLAY CHARACTER 1470 .CHAR SENT 2050 JSR OSBYTE
290 JMP CHAR_DONE 890 Lba #7 1480 LDA #0 2060 \HANDSHAKING
300 JMP CHAR_DONE . 900 LDX #7 1490 CMP BBC MODE FLAG 2070 LDA #1
310 JMP CHAR DONE 910 LDY #0O 1500 BEQ ORIVE CURSOR 2080 CMP CTRL S FLAG
320 JMP SEND__CURSOR__POSITION 920 JSR OSBYTE 1510 CPX #0 - 2090 BNE CHECK PRINTER
330 IMP CHAR_DONE 930 LDA #8 1520 BNE OUT 2100 JMP HANDSHAKE DONE
340 JMP BELL 940 LDX #7 1530 JMP START 2110 .CHECK PRINTER
350 JMP HOME 950 LDY #0 1540 .DRIVE CURSOR 2120 CMP LPT FLAG
360 JMP CHAR_DONE 960 JSR OSBYTE 1550 LDA #0 2130 BEQ LPT HANDSHAKE
370 JMP NWLINE 970 LDA #229 1560 CMP CURSOR COUNT 2140 .SCREEN HANDSHAKE
380 JMP ERASE_TO_EOL 980 LDX #1 1570 BEQ NORMAL CHAR 2150 LDA #128
390 JMP F_FEED 990 LDY /0 1580 TXA - 2160 LDX #254
400 JMP CR 1000 JSR OSBYTE 1590 JSR OSWRCH 2170 LDY #255
410 JMP CHAR_DONE 1010 LDA #4 1600 DEC CURSOR COUNT 2180 JSR OSBYTE
420 JMP CHAR DONE 1020 LDX #1 1610 JMP CHAR DONE 2190 LDA #1
430 JMP RECEIVE_CURSOR_POSITION 1030 LDY #0 1620 .NORMAL CHAR 2200 CMP BUSY
440 JMP CHAR DONE 1040 JSR OSBYTE 1630 CPX #32° 2210 BEQ SCREEN CTRL Q
450 JMP CHAR DONE 1050 LDA #18 1640 BCC CTRL_CODE 2220 .SCREEN CTRL S
.460 JMP CHAR DONE 1060 LDX #0 1650 .oUT 2230 CPX #40°
470 JMP INV_ON 1070 LDY #0 1660 TXA 2240 BCC HANDSHAKE DONE
480 JMP INV_OFF 1080 JSR OSBYTE 1670 JSR OSWRCH 2250 LDA #1 -
490 JMP CHAR_DONE 1090 LDA #225 1680 JMP CHAR DONE 2260 STA BUSY
500 JMP C_UP 1100 LDX #220 1690 .CTRL CODE 2270 LDA #19
510 JMP C_FORWARD 1110 LDY #0 1700 \MULTTPLY CNTRL CODE BY 3 FOR 2280 JSR OSWRCH
520 JMP C_BACK 1120 JSR OSBYTE .OFFSET FROM LOOK UP TABLE TOP 2290 JMP HANDSHAKE DONE
530 JHP C_DOWN 1130 LDA #226 1710 LDA #0 2300 .SCREEN CTRL Q
540 JMP CHAR_DONE 1140 LDX #204 1720 STA TABLE POINTER LSB 2310 CPX #0
550 JMP CHAR DONE 1150 LDY #0 1730 STX MPD - 2320 BNE HANDSHAKE DONE
560 JMP CHAR DONE 1160 JSR OSBYTE 1740 LDA #3 2330 LDA #0 -
570 JMP CHAR DONE 1170 LDA #227 1750 STA MPR 2340 STA BUSY -
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g &
= Emulation
5 =
1560 Number of cursor co-ordinates 2830 BBC mode oft 3740 Send header
outstanding 2840 Send Esc to halt host 3760 Send modified function-key
1590 Send X or Y co-ordinate to the 2880 Flush all buffers value
screen 2890 Restart emulator 3900 RS-423 output stream selected
1640 Filter out those Ctrl codes 2810 BBC mode on 3920 Read text-cursor position
1890 Seek out that tabie 2850 ASCH 6 means baud rate to 3940 Tell host-cursor position coming
1810 Decrement bias favouring host follow; set flag next 0
transmission 3010 ASCIl 2 means toggle paraliel 3960 Send X co-ordinate
2010 RS-423 port output stream printer 3980 Send Y co-ordinate
selected 3060 Switch it on 4180 Read text-cursor position
2050 Keyboard Input stream selected 3100 Screen and printer output 4220 Subtract cursor position from
2130 Select appropriate handshaking streams selected line length
2180 Look in the 423 serial input 3120 Send: Enable Printer 4270 Save number of spaces needed
buffer 3160 Switch it off 4300 Wipe the line
2240 Is a Ctrl-S necessary? 3180 Negate any Ctrl-S issued by 4340 Restore original cursor positions
2280 Call a temporary halt handshaking 4530 Move cursor to X,Y that follows
2320 s a Ctrl-Q called for? 3220 Screen and printer output 4600 Define text colour
2360 Resume the flow streams selected 4620 Foreground black
2420 Look in the printer output buffer 3240 Send: Disable Printer 4660 Background white
2480 Is a Ctrl-S necessary? 3270 Check for Ctrl-Q 4710 Define text colour
2520 Call a temporary hait 3330 Check for Ctrl-S 4730 Foreground white -
2560 Is a Ctri-Q called for? 3390 Output character to selected 4770 Background black
2600 Resume the flow stream 5020 Reduce ASCI! value to between
2650 Get character from Input stream 3480 Filter out Copy key tand 8
2670 If O then someone is awake 3680 Function-key value into A 5070 Less than 1
2710 If baud flag set the next key 3700 Subtract 107 from key value to 5110 Greater than 8
press will set rate get the real value 5150 Set Rx baud rate
2790 ASCIl 0 means toggle BBC mode 3730 Function-key header code 5190 Set Tx baud rate
350 LDA #17 2950 CPX #6 3540 .RIGHT 4130 JSR 0SASCI 4730 JSR OSWRCH
360 JSR OSWRCH 2960 BNE LPT 3550 CPX #137 4140 JMP RECEIVE 4740 LDA #17
370 JMP HANDSHAKE DONE 2970 LbA #1 3560 BNE DOWN 4150 \ 4750 JSR OSWRCH
380 .LPT_HANDSHAKE 2980 STA BAUD_FLAG 3570 LDA #107 4160 .ERASE_TO_EOL 4760 LDA #128
390 LDA 7128 2990 JMP RECEIVE 3580 JMP STORE_IT 4170 LDA #134 4770 JSR OSWRCH
400 LDX #252 3000 .LPT 3590 .DOWN 4180 JSR OSBYTE 4780 JMP RECEIVE
410 LDY #255 3010 CcPx #2 3600 CPX #138 4190 STX XPOS 4790 \
420 JSR OSBYTE 3020 BNE CTRL Q 3610 BNE UP 4200 LDA #80 4800 .cC_UP
430 LDA #1 3030 LDA 71 3620 LDA #43 4210 SEC 4810 LDA #11
440 CMP BUSY 3040 CM2 LPT FLAG 3630 JMP STORE IT 4220 SBC XPOS 4820 JSR oszkgn
450 BEQ LPT CTRL Q 3050, BEQ LPT OFF 3640 .UP 4230 CMP #0 '2834'0".!”'“ EIVE
460 .LPT CTRL S 3060 STA LPT FLAG 3650 LDA #59 4240 BNE WIPE IT 840 \
470 cpX ¥50 3070 LDA #3 — 3660 JMP STORE_IT 4250 JMP RECEIVE 4850 .C_FORWARD
480 BCS HANDSHAKE DONE 3080 LDX #0 3670 .PROPER_FUNCTION_KEY 4260 .WIPE_IT 4860 LDA #9
490 LDA #1 = 3090 LDY #0 3680 TXA 4270 TAX 4870 JSR OSWRCH
500 STA BUSY 3100 JSR OSBYTE 3690 SEC 4280 LDA #32 4880 JMP RECEIVE
510 LDA #19 3110 LDA #2 3700 SBC #107 4290 .LOOP2 4890 \
520 JSR OSWRCH 3120 JSR OSWRCH 3710 .STORE_IT X Jsi GENEH U0 G
530 JMP HANDSHAKE DONE 3130 JMP RECEIVE 3720 PHA 4310 DE 3 4910 LDA #8
540 .LPT CTRL Q - 3140 .LPT OFF 3730 Lpa #30 4320 BNE LOOP 4920 JSR OSWRCH
550 CPX 763 3150 LDA 70 3740 JSR OSWRCH o o BT = L GEIVE
1560 BNE HANDSHAKE DONE 3160 STA LPT FLAG 3750 PLA 2“° EPs °S:RC" SO
570 LDA #0 = 3170 LDA #17 3760 JSR OSWRCH 350 LDA XPOS 4950 .C_DOWN
'S80 STA BUSY 3180 JSR OSWRCH 3770 JMP RECEIVE 4360 JSR OSWRCH 4960 LDA #10
'590 LDA 117 3190 LDa #3 3780 \ 4370 TYA 4970 JSR OSWRCH
1600 JSR OSWRCH 3200 LDX #0 3790 \TRANSLATE-CNTRL CODES 4380 JSR OSWRCH 4980 JMP RECEILVE
Y610 .HANDSHAKE DONE 3210 LDY #0 INTO BBC SPEAK ‘283 im’ JECETTE ;99° \
3 7 = 3800 \ 4 000 .SET_BAUD_RATE
e o S5 o 3810 .BBC_MODE_ON 4410 .F_FEED 5010 TXA
1640 LDY #0 3240 JSR OSWRCH 3820 LDA ¥l 4420 LDA #12 5020 SBC #48
;650 JSR OSBYTE 3250 JMP RECEIVE 3830 STA BBC_MODE_FIAG 4430 JSR OSWRCH 5030 STA BAUD_FLAG
1660 CBY #0 3260 .CTRL Q 3840 JMP RECEIVE 4440 JMP RECEIVE 5040 LDA #0
1670 BEQ KEY PRESS 3270 CPX #17 3850 \ e PO 00 CLdi Flees
1680 JMP RECEIVE 3280 BNE CTRL § 3860 .SEND_CURSOR _POSITION ::gg Lgl: i :ggg BCC UPPER_LIMIT
) = 3870 LDA #3 JMP DONE_BAUD
) o E |
;?32 Lgiy'fik & ] gggg ;I;: zgm. S_FLAG 3880 LDX #7 4480 JSR OSWRCH 5080 .UPPER_LIMIT
2710 CMP BAUD FLAG 3008 NP EBND 3890 LDY #0 4490 JMP RECEIVE 5090 LDA #9
H 3900 JSR OSBYTE 4500 \ 5100 CMP BAUD FLAG
2720 BNE WHICH_KEY 3320 .CTRL S 4510 .RECEIVE CURSOR POSITION 5110 BCC DONE BAUD
2730 JMP SET BAUD RATE 3330 CPX #19 3910 LDA #134 ,( wi B
2740 .WHICH KEY 3340 BNE SEND e e Cianlnd Lol L ol Al 20 D7
2750 CPX #178 3350 LDA #1 SEEONLDAS 8L peior = SR (JBWRCH N i
2760 BCC QWERTY KEY 3360 STA CTRL S_FLAG 3940 JSR OSWRCH QMO L L RUSOTLEE 0
2770 JMP FUNCTION 3370 .SEND — 3950 TXA 4550 STA CURSOR_COUNT '5150 JSR OSBYTE
2780 .QWERTY KEY 3380 T 3960 JSR OSWRCH 4560 JMP RECEIVE 5160 LDA #8
2790 CPX #0 — 3390 JSR OSWRCH RACNEE Al R PR EAURQFILAS
2800 BNE BAUD 3400 JMP RECEIVE ORSORYER OEWRCH g pal o s UL B2
2810 CMP BBC_MODE_FLAG 3410 .FUNCTION 5 GIE RECEIVE ¥ Z;Z,m s & et e
2820 BNE SET MODE 3420 \DEAL WITH THE FUNCTION KEYS 4000 \ ki Yo, 5210 Lba #0
2830 LDA 27 3430 CPX #140 4010 .BELL oo ol | il
2840 JSR OSWRCH 3440 BCS PROPER_FUNCTION KEY 4020 LDA #7 p 6§° i 5§3g i:: :EAgIE)YVE £
2850 LDA #15 3450 \PRETEND THE CURSOR KEYS ARE 4030 JSR OSWRCH %0 OSWRCH
2860 LDX #0 FUNCTION KEY 11 e 2250 igi #129 ?i;g b]n-:xr
B N
3460 CPX 135 4050 \
2358 132: ;(S)BYTE 3470 BNE CURSOR KEY 4060 .HOME ’Zggg j:? 3225535 1 5260 CALL ZZ
2890 JMP START 3480 JMP RECEIVE 4070 LDA #30 e
2900 .SET MODE 3490 .CURSOR KEY 4080 JSR OSWRCH o0 o s
2910 LpA 71 3500 CPX #136 “Epo LI P R
2920 STA BBC_MODE_FLAG 3510 BNE RIGHT G e e
2930 JMP RECEIVE 3520 LDA #123 4110 .NWLINE 4720 LDA #1
2940 .BAUD 3530 JMP STORE IT 4120 LDA #10
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ELECTRONIC MAIL is fundamentally very
simple, though the whole field is strewn
with horrendous jargon which puts people
off. The attraction of Micromail is that
ACT has done the equipment selection and
paperwork for you to make the addition of
a mail facility to a microcomputer into a
simple one-off purchase.

For £275 you will get an add-on modem
card, software on disc and a mailbox on the
Telecom Gold system — everything that is
necessary to start sending and receiving
messages. Micromail is available for the
ACT Sirius and the new ACT Apricot. It is
also promised for the IBM PC. We
reviewed the Sirius version, using an
acoustic-coupling modem instead of the
on-board modem card. The set-up costs

£95 for the Micromail software and

mailbox number, and you would have to
allow about £250 for the acoustic coupler.

The ordinary voice telephone system is
the largest instant telecommunications
system there is. With the right equipment
attached it is quite suitable for transmitting
data, so it makes sense to use it for sending
messages from computer to computer. The
modem is the device which makes this
possible. It fits between the computer and
the phone system and converts data to
pulses that go down the phone line. A
second modem at the other end translates
the pulses back into machine-readable
form.

There are two main types of modem:
acoustic-coupling modems, and direct-

Fast

post

lan Stobie has been using ACT’s Micromail package
to explore the facilities of Telecom Gold.

connect modems like the ACT Micromail
modem card. The acoustic-coupling
modem box has two rubber cups on top
into which a telephone handset fits. There
are two cables: one plugs into the mains and
the other into the RS-232C communi-
cations port of the Sirius. The Micromail
modem card, on the other hand, fits inside
the Sirius, with a single cable going to a
telephone jack plug.

Acoustic couplers easily win the approval
of the telephone authority because they
have no direct electrical connection to the
phone system. The coupler emits audible
beeps into the telephone mouthpiece to
send data, and converts beeps from the
telephone earpiece back into electrical
signals when receiving data. Gently tapping
the telephone handset while the Sirius was

Inset: The acoustic-coupling modem box
into which a telephone handset fits.

O
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Micromail for the ACT Sirius and ACT Apricot includes everything nessary to start sending and receiving messages.

receiving information via the acoustic
coupler produced random characters on the
screen. Direct-connect modems are less
subject to interference.

We could not use the ACT on-board
modem because it is not yet approved by
British Telecom. It is not just ACT which
faces this problem. In general BT is very
slow to approve this kind of equipment.
The salesmen may tell you that approval
for their particular product is coming
through next month, but next month could
well come and go with nothing having
happened. BT-approved equipment tends
to be expensive or old fashioned.

Not surprisingly, BT takes a lot of stick
from all concerned. Much of it is justified,
but there are genuine risks in connecting
devices with limited intelligence directly to
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the phone system. It is not just a question of
people accidentally shooting mains voltages
down the phone line and electrocuting their
neighbours. Once you have a direct-
connect modem built into your computer it
makes sense to add extra features. Most
direct-connect modems have auto-dial and
auto-answer facilities, allowing the user to
leave the actual transmission of the
messages to the system.

But these extra features can create
problems. For example, an auto-dial
system which rings up a number and finds it
engaged is apt to try again — and again and
again. BT does not want its phone system
completely clogged up by tireless auto-dial
systems, especially since call charging only
starts from when the call is connected.
Exchange equipment is tied up by your
computer ringing through to an engaged
number, but you will not be paying for it.
So British Telecom has to figure out exactly
how a system will behave under all sorts of
conditions before giving it approval. It is
not a trivial task. In a software-controlled
system like Micromail it probably means
examining the source code.

Once modem and micro are connected
up you can turn the Sirius on and insert the
Micromail disc. A menu comes up which
says:

1 Start of Session

2 Operating Mode

3 Change Parameters

4 Text Editing

5 End of Session

Selecting option 1 produces a screen
displaying a phone number and giving you
instructions for connecting up to the
electronic mail system. Electronic mail
goes further than simply communicating
between one computer and another
through the telephone system. It would be
cumbersome, after all, to have to tell the
owner of the receiving computer that you
want to send their machine a message. So
you send your messages via a central
computer system which stores them until
whoever you have sent them to connects up
via the phone system and collects them.

BT’s public electronic-mail system is
Telecom Gold, and it is this that you are
using with ACT Micromail. BT has several
Prime minicomputers with large disc drives
attached to them, scattered round the
country. They are connected to the phone
system, waiting for your computer to call
them up, and it is one of these numbers that
the Micromail software puts up on the
Sirius screen.

If you are using an acoustic coupler you
dial the appropriate Telecom Gold phone
number by hand, wait for the equipment to
answer and emit a whistle, and then place
the telephone handset into the rubber cups
of the acoustic coupler. With the on-board
modem this would all be done for you. In
either case the Micromail software then
takes over, transmitting the appropriate
signing-on dialogue with Telecom Gold.
This conversation is echoed on the screen,
sO you can see your mailbox number ——
JET727 in our case — and password.
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Option 1 telis you how to connect up.

The Prime mini stores all properly
encoded and addressed messages from
registered users on disc. Each user is
allocated a mailbox, which is in fact a disc
file. When another user sends you a
message your disc file is updated. Then
when you come to read the contents of your
own mailbox, the Prime sends any
messages in it down the phone line to the
computer you have attached to your
telephone.

Anyone with the appropriate equipment
and software can register with Telecom
Gold and become a user. You can talk to
anyone who has a mailbox on the system,
not just other ACT Micromail users.
Telecom Gold is also part of a world-wide
system, which is called Dialcom in the
United States and run by ITT

The Micromail prompt comes up when
you are signed on; it looks like the MS-DOS
prompt, which is confusing. You then have
to enter a command. If you do not know it
you can look it up in the documentation or
in the comprehensive on-screen Help
information which is available at almost
every point in the system. We had the
Dialcom documentation handed out by
BT, consisting of a 98-page manual and a
small, clear quick-reference guide. ACT
plans to do its own.

A typical activity at this stage would be to
look in your mailbox. Typing Mail
followed by Return produces the prompt
“Send, Read or Scan’’ on the screen. Read
will get you the entire mailbox, Scan just
the headings. Typing in Read, in our case
the first message to appear is:

TO: I. STOBIE (JET727)

FROM: J.ALLASON (JET007) POSTED:
Thu 1-Sep-83 12:28

SUBJECT: APPLICATION GENERATORS
-—-more--

This is just the header. You can type in
Next to sKip to the next message, or Return
to see the rest of the message.

Having read the whole of the message the
system displays prompts with Action
Required. You can delete a message, leave
it in your mailbox or copy it on to the Sirius
disc. It is best to delete or copy the message
rather than leave it in your mailbox, as you
are charged for storing messages there.

All the time your micro is connected to
Telecom Gold you are charged, both for
the telephone call itself and for CPU time.
Connect time to the CPU costs 10.5p a
minute in normal business hours or 3.5p at
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all other times. Mailbox storage
costs 20 pence per 2,000-character
unit per month. One of the drawbacks
of Telecom Gold is that junk mail costs
money.

It obviously makes sense to delete
unwanted messages and to keep connect
time to a minimum. One way of doing this
is to prepare messages with a word-
processing package before phoning up
Telecom Gold. Since the Dialcom editor is
old fashioned, and much less convenient
than say WordStar, this makes sense
anyway. One problem with this procedure
is that WordStar dot commands are very
similar to some Dialcom commands.
Forseeing this, the Micromail software
strips out any dubious-seeming characters
in your file before sending it. This can have
unfortunate consequences: for example,
journalists often want to send double-
spaced copy because that i1s what
periodicals like to work with — contri-
butors please note but the system
diligently strips out extra Cairiage Returns.

With familiarity the system connect time
can be reduced almost to the minimum
necessary to sign on plus actual message-
transmission time. Transmitted at 300 bits
per second through an acoustic coupler, a
400-word message would take just over a
minute to send or receive. ACT’s own
estimate of running costs is 17p all told for
a 400-word message at peak time.

Telecom Gold offers a number of other
facilities. You can send up to 500 carbon
copies of a message to other users on the
system for no extia charge to the sender —
though recipients might have to pay a little
more on storage. You can have date-
activated messages which pop into people’s
mailboxes weeks after you have been
sacked from your job for abusing the
clectronic-mail system. A imore socially
acceptable way of addressing users at large
is the noticeboard facility which leaves
other people’s mailboxes untouched. You
can also originate outgoing Telexes though
not receive them. All these facilities are
available with Micromail.

Micromail is a cheap and convenient way
of getting on to Telecom Gold, and I look
forward to playing around with it some
more. Like other time-sharing services the
users form a kind of community and it has
a culture of its own, which will become
more interesting as numbers grow.

1 still have a feeling that electronic mail is
an idea whose time has not quite come.
Approval for cheap direct-connect modems
seems to be the hold-up but once they
appear in volume electronic mail should
take off. That day cannot be far away: BT
itself stands to gain as it has an attractive
electronic-mail service in Telecom Gold.

Details about ACT Micromail are
available from ACT House, Telephone
Avenue, Bristol BS1 4YX; telephone:
(0272) 211733. For details on Telecom Gold
generally telephone 01-403 6777, or write to
Telecom Gold Ltd, 42 Weston Street,
London SE1 3QD. M)
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2. ERROR free messages
through use of automatic
ERROR DETECTION and
CORRECTION facility.
3. TRANSMISSION SPEED
approx. 5 times faster than a
standard telex machine,
providing the FULL range of
typewriter characters
and symbols,
upper-case and lower-
case.
4. MENU DRIVEN
through a 16 character

DIAL-TEXT 80 isasimple touse
electronic typewriter (ET) to electronic
typewriter communications device. Itis
plug compatible with the OCTET 121
and HERMIT 21 interfaces designed by
Duplex and can also be used withany
RS232 device suchas a microcomputer
or printer.

Simple to install

Installation is easy and no special wiring
is required — communication is achieved
by simple cable connection or through any
acoustic coupler. For instance, the user can

simply place the DIAL-TEXT 50 unit and display.

acoustic coupler between an OCTET 121 or 5 OPERATORS
HERMIT 21 typewriter and a standard CONTROL PANEL for
telephone handset for transmission of ERROR message viewing and
FREE letters and documents (or telex deletion.

messages) to a remote DIAL-TEXT 50 unit and
acoustic coupler; naticnally or internationally.

6. INCOMING/OUTGOING
messages automatically differentiated
by special character.

Typical application 7. ABILITY TO PRINT (retrieve) messages
The DIAL-TEXT 50 unit is 1deal for remote offices from the DIAL-TEXT 50 unit at any time.
which would like to use the main office telex 8. ABILITY TO STORE messages onto a standard tape
facilities; Text can be prepared at the remote office and cassette unit. (Ask for the OCTET or HERMIT TI unit)
transmitted to the main office to cut telex paper tape for 9. CONVENIENT/CONFIDENTIAL MESSAGE HANDLING.
forward transmission. Incoming telexes for the remote le use own secrefary as operator.
office would receive messages in the reverse 10. PORTABLE lightweight stand-alone unit with own 240v
manner. ﬁ)wer supply which can be shlared within the ofﬁ_c}?.
Special Dial-Text 50 features & benefits - ?;’:;L‘ggzé‘m IextpIoecssmaRIticHtiiG

. 16,000 CHARACTER MEMORY. Retains contents when 12. COST of transmiss